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APALACHICOLA-CHATTAHOOCHEE-FLINT (ACF) 
WATER SUPPLY STORAGE ASSESSMENT 

An Evaluation of Water Supply Storage from Lake Lanier 

EXECUTIVE SUMMARY 

This water supply storage assessment was prepared in response to requests for water 
supply storage in Lake Lanier by the State of Georgia on May 16, 2000.  By letter dated 
January 11, 2013, the State of Georgia provided updated information and data relevant 
to the 2000 request.  Following a 2011 court decision, the U.S. Army Corps of 
Engineers (USACE) reconsidered the applicable legal authorities and concluded that it 
has the legal authority to accommodate Georgia’s request, subject to further analysis 
and evaluation of environmental impacts.  During the public comment period of the Draft 
Apalachicola-Chattahoochee-Flint (ACF) Water Control Manual (WCM) Environmental 
Impact Statement (EIS) and the Water Supply Storage Assessment (WSSA), the State 
of Georgia submitted a revised water supply storage request on December 4, 2015.  
The ACF WCM Environmental Impact Statement and the Water Supply Storage 
Assessment in this appendix provide the additional information necessary for the 
USACE to determine whether and to what extent to accommodate Georgia’s revised 
water supply request. 

The Proposed Action Alternative, which meets a gross need of 242 million gallons per 
day (mgd), including 20 mgd covered under two current relocation contracts for the 
cities of Buford and Gainesville and a reallocation of 254,170 acre-feet (ac-ft) of storage 
equivalent to 222 mgd, is evaluated for financial feasibility in this assessment.1  Various 
water supply volumes from Lake Lanier underwent full impacts analysis in the EIS.  A 
full range of water supply options were considered in this assessment. 

Construction of Lake Lanier began in 1950 and was completed in 1957 (reservoir did 
not completely fill until 1959) by the USACE for the authorized purposes of flood control 
(now referred to as flood risk management), water supply, hydroelectric power, 
navigation, fish and wildlife conservation, and recreation.  Two water withdrawal 
contracts were authorized as part of the original project, 2 mgd for the City of Buford 
and 82 mgd for the City of Gainesville, as compensation to property owners (the Cities 

                                                      

1From ER 1105-2-100 Appendix E page E -203.  "The conceptual basis for evaluating the benefits from 
municipal and industrial water supply is society’s willingness to pay for the increase in the value of goods 
and services attributable to the water supply.  Where the price of water reflects its marginal cost, that 
price is used to calculate willingness to pay for additional water supply.  In the absence of such direct 
measures of marginal willingness to pay, the benefits from a water supply plan are measured instead by 
the resource cost of the alternative most likely to be implemented in the absence of that plan." 
2Presently, Gainesville withdraws 18 mgd and returns 10 mgd resulting in a net withdrawal of 8 mgd.  The 
total gross withdrawal under relocation contracts is 20 mgd. 
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of Buford and Gainesville) for the taking of property associated with construction of 
Buford Dam (Lake Lanier).  Both cities had existing intake structures and water 
treatment plants on riparian lands prior to commencement of project construction.  
Under relocation agreements, the cities were allowed to relocate their existing water 
supply intakes and continue to withdraw water from Lake Lanier. 

This assessment also addresses the current and future water supply needs for current 
and future users of Lake Lanier in the State of Georgia.  It evaluates various measures 
to provide the water specified in Georgia’s request, including reallocation from the 
conservation storage.  Reallocation from the conservation storage was found to be 
economically viable and was evaluated through full environmental impacts analysis. 

A full impacts analysis was conducted on nine water supply and water management 
scenarios.  The impacts are presented in Chapter 6 of the EIS. 

When a portion of conservation storage is allocated to accommodate water supply 
withdrawals, other authorized purposes, in particular hydropower generation, may be 
affected.  The effects on other authorized purposes for certain water supply alternatives 
have been analyzed and are set forth in this WSSA and the EIS. 

For the reallocation of 254,170 ac-ft of storage, the average annual cost, which is the 
updated cost of storage, evaluated over a 50-year economic evaluation period and the 
Fiscal Year (FY) 2017 discount3 rate of 2.875 percent, would be $2,769,000. 

Average annual water supply benefits for the reallocation of 254,170 ac-ft of storage 
(about 222 mgd), evaluated over a 50-year economic evaluation period and a discount 
rate of 2.875 percent, would be $54,315,000 (including operations and maintenance 
(O&M)).  This value is based on cost most likely alternative with the least cost that 
would be implemented in the absence of reallocation from Lake Lanier. 

To test the financial feasibility of storage reallocation from Lake Lanier, the annual cost 
of the proposed reallocated storage was compared to the annual cost of the most likely, 
least costly, water supply source that would provide an equivalent quality and quantity 
of water if storage reallocation at Lake Lanier were not an option for the State of 
Georgia.  The proposed Chattahoochee River Withdrawal and Pumping scenario was 
found to be the most likely and least costly water supply alternative to Lake Lanier 
storage reallocation.  The proposed Chattahoochee River Withdrawal and Pumping 
scenario would pump water from downstream of Lake Lanier, treat the water for supply, 
distribute to users, and release it into Lake Lanier.  The construction would involve 
building an infrastructure of piping and pumping stations to tie in with the existing 
distribution network.  The proposed Chattahoochee River Withdrawal and Pumping 

                                                      

3Discount rate may change each fiscal year based on Economic Guidance issued by Headquarters 
USACE.  The terms discount rate and interest rate may be used interchangeably. 
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scenario can supply about 222 mgd for the State of Georgia and would have an 
estimated average annual cost of about $54,315,000.  The reallocation of storage in 
Lake Lanier, with an average annual cost of $2,769,000 passes the test of financial 
feasibility by a factor of more than 19 to 1. 

USACE regulations require that the cost of storage allocated to the non-Federal 
sponsor will normally be established as the highest of four pricing methods: benefits or 
revenues foregone, replacement cost, or updated cost of storage in the Federal project.  
The pricing method applicable to the water supply storage allocated to the State of 
Georgia is the “updated cost of storage”.  The updated cost of reallocated storage is 
estimated by updating the cost of the joint use features from the midpoint of 
construction to the FY in which the reallocation of storage is approved.  The updated 
cost of the joint use features is then multiplied by the proportion of useable storage that 
is to be reallocated to estimate the value of the reallocated storage. 

The value of the 254,170 ac-ft of storage proposed for reallocation is calculated to be 
$60,534,000 based on updated cost of storage for FY2017.  The annual value would be 
$2,892,000 based on a 30-year repayment period with an interest rate of 2.5 percent.  
Using a 5-year average for operation, maintenance, repair, replacement, and 
rehabilitation (OMRR&R) expenses for Fiscal Years 2011-2015, the estimated annual 
O&M cost would be about $471,000.  The total annual payment during the 30-year 
repayment period would be $3,367,000.  An annual payment for OMRR&R would 
continue to be made by the State of Georgia following the 30-year storage repayment 
period. 
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1.0 PURPOSE 

On May 16, 2000, the Governor of the State of Georgia submitted a formal request to 
the Assistant Secretary of the Army (Civil Works) (ASA(CW)) to adjust the operation of 
Lake Lanier, and to enter into agreements with the State, or water supply providers, to 
accommodate increases in water supply withdrawals from Lake Lanier and downstream 
at Atlanta over the next 30 years, culminating in total, gross withdrawals of 705 mgd, 
297 mgd from Lake Lanier and 408 mgd downstream, by the year 2030.  The Assistant 
Secretary of the Army (Civil Works) in 2002 denied Georgia’s request concluding that a 
reallocation of conservation storage in Lake Lanier sufficient to accommodate the 
requested withdrawals would exceed the Secretary’s authority.  The 2011 decision of 
the 11th Circuit Court of Appeals, discussed in more detail in Section 3.5.2.8.2 of the 
EIS, set aside the Army’s 2002 decision to deny Georgia’s request and ordered the 
USACE to reconsider whether it has the legal authority to operate the Buford Project to 
accommodate Georgia’s request. 

The 11th Circuit Court remanded the case to the district court with instructions to 
remand to the USACE for further proceedings “not inconsistent with this order.”  On 
October 5, 2011, the district court remanded the matter to the USACE in accordance 
with the appeals court’s instructions to reconsider whether it has the legal authority to 
operate the Buford Project to accommodate Georgia’s request, in light of the legal 
authority conferred by Congress in the River and Harbor Act of 1946, Public Law No. 
84-841 (July 30, 1956) (1956 Act), and the Water Supply Act of 1958. 

In June 2012, the USACE submitted a Legal Opinion to the 11th Circuit Court, 
incorporated by reference (Memorandum for the Chief of Engineers, Subject: Authority 
to Provide for Municipal and Industrial Water Supply from the Buford Dam/Lake Lanier 
Project, Georgia dated 25 June 2012 
(http://www.sam.usace.army.mil/Portals/46/docs/planning_environmental/acf/docs/2012
ACF_legalopinion.pdf) stating “the Corps has the legal authority to accommodate 
Georgia’s request to withdraw 297 mgd from Lake Lanier, if return flows of 107 mgd are 
provided, and to make releases from Buford Dam to ensure minimum flows of 1381 
cubic feet per second (cfs) downstream at Atlanta, enabling downstream withdrawals of 
408 mgd, by the year 2030.”  The legal opinion further concluded that the USACE has 
sufficient authority under applicable law to accommodate Georgia’s 2000 request, but 
noted that any decision to take action on Georgia’s request would require further study. 

On January 11, 2013, the Governor of the State of Georgia provided updated 
demographic and water demand data to confirm the continued need for 705 mgd to 
meet Georgia’s water needs from Lake Lanier and the Chattahoochee River to 
approximately the year 2040 rather than 2030 as specified in the 2000 request 
(hereafter referred to as Georgia’s 2013 request).  Following publication of the draft 
WSSA and draft EIS in October 2015, the Georgia Environmental Protection Division 

http://www.sam.usace.army.mil/Portals/46/docs/planning_environmental/acf/docs/2012ACF_legalopinion.pdf
http://www.sam.usace.army.mil/Portals/46/docs/planning_environmental/acf/docs/2012ACF_legalopinion.pdf
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(GAEPD) provided additional updated demographic and water demand data (hereafter 
referred to as Georgia’s 2015 request) that revised its 2013 request as follows: 

 To provide for withdrawals directly from Lake Lanier in the amount of 242 mgd by 
2050 (in lieu of 297 mgd by 2040 per the 2013 request) and 

 To provide for releases from Buford Dam to accommodate withdrawals from the 
Chattahoochee River above the confluence with Peachtree Creek in the range of 
355 mgd to 379 mgd by 2050 (in lieu of 408 mgd by 2040 per the 2013 request). 

In commenting on the draft EIS, GAEPD noted that the certification of need for Glades 
Reservoir has been rescinded and that Glades will not be constructed and operated for 
water supply during the horizon (2050) for Georgia’s 2015 request because it is no 
longer needed for this purpose4.  Accordingly, Glades Reservoir will not be considered 
in this assessment as a potential source of water to satisfy a portion of Georgia’s 2050 
water supply needs. 

Based on Georgia’s 2015 request, the draft WSSA has been revised to address the 
reduced need for withdrawals from Lake Lanier.  Georgia’s revised request and 
supplemental information is contained in Appendix A to this assessment. 

This WSSA adopts the 2012 Legal Opinion analysis of the USACE’s authority to provide 
water supply at Lake Lanier.  This assessment will recommend what amount of storage, 
if any, that should be reallocated from conservation storage to water supply to meet 
Georgia’s 2015 request.  Additionally, if reallocation of storage is recommended, this 
assessment will identify the cost of the reallocated storage along with economic 
impacts; environmental impacts are discussed in the EIS and its associated 
appendices. 

 1.1 Authority 

The national policy of the United States regarding water supply, as defined by 
Congress, has been developed over a number of years and is still being clarified and 
extended by legislation.  This policy is based on recognition that states and non-Federal 
entities have the primary responsibility in the development and management of their 
water supplies5. 

1.1.1 Public Law No. 84-841 “1956 Act” 

Public Law 84-841, enacted July 30, 1956 (1956 Act), granted USACE authority to enter 
into an agreement with Gwinnett County, Georgia, for the allocation of 11,200 ac-ft of 
storage for regulated water supply.  Any water supply storage volumes evaluated in this 

                                                      

4GAEPD letter dated January 29, 2016, page 10 of 31 (see ACF238 in Appendix C) and Exhibit H thereto. 
5ER-1105-2-100 Appendix E pg. E-200. 
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assessment will be considered for reallocation solely under the Water Supply Act of 
1958 described below. 

1.1.2 Water Supply Act of 1958 

Reallocation is the reassignment of the use of existing storage space in a reservoir 
project from one purpose to another.  Authority for the USACE to reallocate existing 
storage space to municipal and industrial (M&I) water supply is contained in Public Law 
85-500, Title III, Water Supply Act of 1958, as amended , codified at (43 U.S.C. § 390b). 
Section 390b(b), of this Act states ". . . it is hereby provided that storage may be 
included in any reservoir project surveyed, planned, constructed or to be surveyed, 
planned, and/or constructed . . . to impound water for present or anticipated future 
demand or need for municipal and industrial water supply."  Section 390b(e) of the Act 
states "[M]odifications of a reservoir project theretofore authorized, surveyed, planned, 
or constructed to include storage as provided in subsection (b), which would seriously 
affect the purposes for which the project was authorized, surveyed, planned, or 
constructed, or which would involve major structural or operational changes, will be 
made only upon the approval of Congress as now provided by law."  (USACE, 1998) 

2.0 PROJECT BACKGROUND 

2.1 Authorization and Construction 

Lake Lanier (Buford Dam), Georgia, was authorized by the River and Harbor Act 
approved July 1946 for the purposes of flood control (now referred to as flood risk 
management), fish and wildlife conservation, recreation, navigation, water supply, and 
hydropower.  Construction for Lake Lanier began in 1950.  The project became 
operational in 1957 and achieved full pool in May 1959. 

  2.1.1 Reservoir Description 

Lake Lanier has a storage capacity (at the top of conservation pool - elevation 1,071 
feet (ft)) of 1,948,900 ac-ft.  Of that, 1,074,600 ac-ft is conservation storage and 
874,300 ac-ft is inactive storage (Figure 1).  The minimum conservation pool elevation 
is 1,035 ft, and the maximum conservation pool elevations are 1,071 ft in the summer 
and 1,070 ft in the winter.  In addition, 602,200 ac-ft is reserved for flood storage 
between elevation 1,071 and 1,085.  Total usable storage (the volume of water between 
the outlet works and the spillway crest) includes conservation storage plus flood storage 
(1,676,800 ac-ft).  Lake Lanier has a surface area of 38,542 acres at elevation 1,071 ft. 
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Figure 1.  Buford Storage Capacity 

 2.2 Study Area 

The study area is the area within which significant project impacts will accrue from the 
use of M&I water supplies, including areas that will receive direct benefits and/or incur 
costs from the provision of M&I water supply per ER 1105-2-100 Appendix E pg. E-205. 
The water supply needs analysis is limited to the Atlanta/Lake Lanier region which was 
part of the Georgia’s 2015 revised request.  The 2013 request was previously evaluated 
in the draft EIS.  The 2015 revised request represented a reduced amount.  Any 
reallocation of storage would be expected to have system wide effects, which the 
USACE must take into account.  Therefore, the study area will encompass the entire 
ACF Basin. 

The Chattahoochee River originates in the Blue Ridge Mountains of north Georgia, near 
the westernmost tip of South Carolina, and extends to the southwest corner of the state. 
The Chattahoochee River covers a distance of 434 miles from the Blue Ridge 
Mountains to Lake Seminole.  It flows out of the mountains, past Metro Atlanta, and 
reaches the Georgia-Alabama border, at which point it forms the border between the 
two states.  From there, the Chattahoochee River flows south to its confluence with the 
Flint River at Lake Seminole and then into the Apalachicola River. 

The largest metropolitan area in the basin is Atlanta, Georgia, located in the northern 
section.  Progressing downstream are the Cities of Columbus, Georgia and Phenix City, 
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Alabama.  Albany, Georgia is located in the eastern portion of the basin.  At the Gulf of 
Mexico is the City of Apalachicola, Florida. 

 

Figure 2.  ACF WSSA Study Area 
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3.0 PROBLEMS AND NEEDS 

Georgia’s 2013 request stated that 3.3 million Georgians now rely on withdrawals or 
releases from Lake Lanier for water supply and that by 2040 approximately six million 
people will rely on Lake Lanier for water supply.  This request has been updated in 
December 2015 which revised the request through 2050.  This request projected a need 
for 621 mgd that would be met by Lake Lanier either through releases for downstream 
consumption (355 to 379 mgd) or from direct withdrawals from the lake (242 mgd).  
Based on the legal analysis the downstream needs can be met as part of the authorized 
project purpose and do not require a water supply storage agreement.  The analysis in 
the WSSA, therefore assumes that releases from Buford Dam sufficient to satisfy that 
demand would be met.  

 3.1 Current and Future Lake Users 

Water supply providers currently withdrawing from Lake Lanier include the City of 
Buford, City of Cumming, Forsyth County, City of Gainesville, and Gwinnett County.  
Water withdrawals by these entities in 2000 – 2011 are displayed in Table 1 below. The 
greatest demand for water in the ACF System as a whole occurred in 2007.  In 2007, 
the average water withdrawn directly from Lake Lanier was 128 mgd.  In addition to the 
entities listed above that currently withdrawal from Lake Lanier, Georgia’s 2015 request 
indicated that Habersham, White, and Lumpkin counties will also be likely future users 
of Lake Lanier.  Withdrawals shown in Table 1 include those authorized under 
relocation agreements (Buford and Gainesville). 

Table 1.  Lanier Annual Direct Water Withdrawals 2000-2011 

 

Direct Water Withdrawals (mgd) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Buford 1.37 1.24 1.29 1.40 1.43 1.44 1.53 1.47 1.31 1.22 1.27 1.29

Cumming 11.58 12.35 10.34 10.80 11.16 10.51 11.95 11.65 10.93 10.92 11.42 11.58

Forsyth 
County 3.38 3.60 5.42 4.12 5.70 6.50 6.83 8.44 4.90 6.26 7.78 8.63

Gainesville 18.27 17.50 17.32 16.85 17.73 17.87 19.00 18.76 16.37 16.65 17.53 17.66

Gwinnett 
County 85.13 85.73 83.67 76.37 84.39 83.58 92.67 88.27 73.59 72.77 75.52 76.19

Total 119.73 120.42 118.03 109.54 120.41 119.91 131.98 128.58 107.09 107.81 113.51 115.34

Source: USACE. 2014 

Water supply demand has been projected for the Atlanta metro area in the Metropolitan 
North Georgia Water Planning District (MNGWPD) Water Supply, and Conservation 
Management Plan.  Forecasts were made through 2035 and 2050.  The 2015 revised 
request from the State of Georgia provided updated forecasts provided by the Atlanta 
Regional Commission (ARC) as an attachment to their request.  These forecasts did not 
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include Habersham, White, Dawson, and Lumpkin Counties which, based on Georgia’s 
2013 request, have a need of 41 mgd.  The revised forecast included in a December 2, 
2015 memorandum to Jud Turner updated the need to 8 mgd, but only for Habersham, 
White, and Lumpkin counties. This memorandum indicated that Dawson County would 
have no unmet water supply needs in 2050. Accordingly, Dawson County would not 
need a reallocation of storage in Lake Lanier. Together with the ARC forecasts, the total 
need identified through 2050 was 242 mgd which could be met by withdrawals from 
Lake Lanier.  A supplemental water demand forecast was completed by USACE to 
verify the stated needs provided in the Georgia 2015 request.  The USACE forecast is 
discussed in Section 3.3 Water Demand Analysis. 

 3.2 Current and Future Downstream needs from Lake Lanier 

Water withdrawals by Metro Atlanta water supply providers occurring downstream of 
Buford from 2000 – 2011 are displayed in Table 2 below.  As stated previously, 2007 
represented the greatest demand for water in the ACF System as a whole.  In 2007, the 
average water withdrawn from the Chattahoochee River was 275 mgd.  MNGWPD also 
projected water supply demand for the Metro Atlanta area through 2050.  River 
withdrawals by the Metro Atlanta water supply providers are expected to increase from 
275 mgd to 379 mgd by 2050. 

Georgia’s 2015 request identified a need to withdraw between 355 and 379 mgd from 
the Chattahoochee River between Buford Dam and the confluence of the 
Chattahoochee River and Peachtree Creek by 2050.  Based on the 2012 Legal Opinion 
discussed above, releases from Buford Dam to provide for withdrawal of 379 mgd are 
authorized by the River and Harbor Act of 1946.  Accordingly, analyses of potential 
reallocation will take into account that authorized withdrawals will be made by Metro 
Atlanta water supply providers in the amount of either 277 mgd (current need) or 379 
mgd (future need). 
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Table 2.  Downstream Annual Metro Atlanta Water Withdrawals 2000-2011 

 
Withdrawals from Chattahoochee River (mgd) 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

City of Atlanta 106.83 101.93 101.17 95.47 96.61 100.47 102.54 100.90 87.78 82.31 84.10 89.17 

Atlanta-Fulton 
Co. Water 
Res. 
Commission 42.62 43.90 43.39 40.12 40.99 42.80 43.76 44.07 36.07 37.09 40.15 38.67 

DeKalb 
County Public 
Works 94.18 87.89 87.38 82.23 83.98 83.05 82.81 78.36 72.58 73.85 74.95 72.68 

Cobb County 
Marietta Water 
Authority 47.04 42.93 43.45 41.73 46.85 46.95 51.00 52.14 43.69 43.57 43.28 45.12 

Total 291 277 275 260 268 273 280 2756 240 237 242 246 

Source: USACE 2015 
 

Analyses of water supply options discussed below were accomplished using ResSim 
modeling and 2007 withdrawals basin-wide were used to reflect the No Action 
Alternative as discussed in Sections 5 and 6 in the EIS.  Modeling of other water supply 
options considered changes in withdrawals either from Lake Lanier or from the 
Chattahoochee River, or both while all other withdrawals throughout the basin were held 
at 2007 levels. 

 3.3 Water Supply Demand Analysis 

The purpose of this water supply demand analysis is to assist in making an informed 
independent estimate regarding future water supply demand in order to determine 
whether it would be in the public interest to reallocate storage to water supply.  A 
secondary purpose is to determine the reasonableness of Georgia’s stated water need 
from Lake Lanier.  Water demand has been forecasted at the county-level in an effort to 
provide useful information on trends in current and future water use.  The forecast 
begins with baseline demands (20107) and projects these demands through the year 
2070 in 10-year increments using a computational “driver times rate of use” approach. 
This approach multiplies a water use factor by the projected number of future users to 
estimate future water demands.  A water demand forecast model tool was developed 
based on 2010 United States Geological Survey county level sector production data, 
demographic data, socioeconomic data, and historical agricultural data.  The basic 
methodology of the water demand model is to estimate water demand separately for 
each water use category, also referred to as a water use sector.  The methodology 
selected to forecast water demand for each sector is determined by data availability.  

                                                      

6In the RESSIM model, 277mgd was used as the gross river withdrawal value for 2007.  277 mgd was a 
carryover value from when modeling originally began and is representative of current river withdrawals. 
7 2010 is the latest year for which data was available. USGS typically publishes data in 5 year intervals. 
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This is the case for all sectors of this report.  The sectors determined to be relevant to 
the study area are listed below. 

Sectors:  

1. Domestic 
 2. Non-Residential 

3. Irrigation-Crops 
4. Irrigation-Golf 
5. Agriculture-Livestock 
6. Aquaculture 

For each sector, the basic methodology for estimating water demand is to calculate a 
product of the driver and the rate of use.  The driver is defined as a countable unit 
driving water demands up and down, which can be projected in future years, such as 
population or number of households, number of acres irrigated, number of employees in 
a business, etc.  The rate of use is defined as the quantity of water used by the driving 
unit, such as gallons per person per day, gallons per household, or ac-ft per irrigated 
acre. 

Based on the 2010 USGS data mentioned above, the residential sector portion of the 
projection model was developed using a per capita water demand forecast.  The non-
residential and agricultural portions of the forecast were developed utilizing a unit use 
approach to estimate future demands.  The per unit water use rate, or water use factor, 
can be developed for most sectors given historical or current water use data and a 
defined demographic unit.  Projection of future water demand then requires having 
projected values of the defined demographic unit.  With this approach, the water use 
factor of each sector can be assumed to either remain constant into the future, 
decrease over time due to increases in water use efficiency, or increase over time due 
to more intensive water use. 

The county-level water demand forecasts presented in this report are contingent upon 
a number of assumptions.  These assumptions include the following: 

 Residential water use in each county will maintain the current average rate of 
water use per capita (weighted average of 87 mgd based on 2010 USGS 
data). 

 Self-supplied residential water use in 2010 was 75 gallons per day (GPD) for 
the entire study area. 

 The ratio of self-supplied population to system-served population for each 
county will remain constant into the future at current levels. 
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 Future employment growth for each county will maintain the current 
proportion by North American Industrial Classification System (NAICS) 
classifications. 

 Water use per employee into the future will maintain the current average rate 
of use per employee per NAICS group. 

 Water use for livestock will remain at current levels per animal. 

 Water use per crop type will remain at current levels per acre. 

 Water use efficiency and irrigation type by county will remain at current levels. 

 Weather conditions are not addressed in this study. 

 System losses among public and rural water district systems are not 
accounted for in this study. 

 The rates of water use per unit for each sector do not account for future 
improvements in water use efficiency (i.e., water conservation). 

All population forecasts are based on growth rates produced by the Georgia Office of 
Planning and Budget March 12, 2010 report (2010-2030), the average forecasted 
growth rates for the 7-county study area ranged from 2.0 percent – 3.9 percent.  The 
population forecast for this report used a low, medium, and high scenario.  The medium 
growth forecast is displayed in Table 3. 
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Table 3.  Medium Annual Growth (2.9 percent) Population Forecast 

County 

2
0
1
0 

2
0
2
0

2
0
3
0 

2
0
4
0 

2
0
5
0 

2
0
6
0 

2
0
7
0 

Publicly Supplied 

Dawson 16,370 21,787 28,997 38,593 51,365 68,362 90,985 

Forsyth 173,290 230,636 306,959 408,540 543,737 723,673 963,155 

Gwinnett 700,510 932,327 1,240,857 1,651,489 2,198,008 
2,925,38

5 3,893,470 

Habersham 27,670 36,827 49,014 65,233 86,821 115,552 153,791 

Hall 151,820 202,061 268,928 357,924 476,370 634,012 843,823 

Lumpkin 10,320 13,735 18,280 24,330 32,381 43,097 57,359 

White 14,000 18,633 24,799 33,006 43,928 58,465 77,813 

Self -Supplied 

Dawson 5,960 7,932 10,557 14,051 18,701 24,889 33,126 

Forsyth 2,221 2,956 3,934 5,236 6,969 9,275 12,344 

Gwinnett 104,811 139,496 185,658 247,097 328,868 437,699 582,545 

Hall 27,864 37,085 49,357 65,691 87,430 116,362 154,870 

Habersham 15,371 20,458 27,228 36,238 48,230 64,191 85,433 

Lumpkin 19,646 26,147 34,800 46,316 61,644 82,043 109,193 

White 13,144 17,494 23,283 30,988 41,242 54,890 73,055 

  3.3.1 Residential (Domestic) 

All data for the residential sector of this study, which includes indoor use such as 
bathing, toilet flushing, clothes washing, dish washing, and other appliances, and 
outdoor uses such as lawn irrigation and car washing, was collected from USGS county 
level report (2010 Preliminary Report).  Data was reported as total withdrawals from 
ground water and surface water sources.  The data included breakouts of population 
receiving water either from the ground source or surface source (public supply).  From 
this data the per capita use per day was determined.  The remaining population, once 
public supply was removed from total population is assumed to be self-supplied. 
Residential growth scenarios are displayed in Tables 4 and 5.  Table 5 shows public 
supply only. 

 Per Capita Use Determination: 

 Population Served by Public Supply (Surface +Groundwater)-Total Population 
=Domestic Users 

 Domestic Per Capita use: Total Domestic Water Use/Domestic Users.  (GPD) 
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 Total Population-Population served by Public Supply =Self Supplied Users  

 Self-Supplied Water Usage: Self-Supplied water use in 2010 averaged 75 
GPD.  This rate is held constant for all counties, and was determined by 
previous USGS studies. 

Table 4.  Residential Medium Growth (2.9 percent) Demand Total 
 

Residential Public + Self-supplied(mgd) 

County 2020 2030 2040 2050 2060 2070 

Dawson 2.88 3.84 5.11 6.80 9.04 12.04 

Forsyth 17.06 22.70 30.22 40.22 53.52 71.24 

Gwinnett 90.64 120.64 160.56 213.69 284.41 378.53 

Habersham 7.10 9.44 12.57 16.73 22.26 29.63 

Hall 18.54 24.68 32.84 43.71 58.18 77.43 

Lumpkin 4.93 6.56 8.73 11.62 15.46 20.58 

White 3.75 4.99 6.65 8.85 11.78 15.67 

 

Table 5.  Residential Public Supply Medium Growth (2.9 percent) Demand Total 

  Residential Public Supply(mgd) 

County 2020 2030 2040 2050 2060 2070 

Dawson 2.29 3.05 4.06 5.40 7.17 9.56 

Forsyth 16.84 22.40 29.83 39.70 52.82 70.31 

Gwinnett 80.18 106.72 142.03 189.02 251.58 334.84 

Habersham 5.57 7.40 9.85 13.11 17.45 23.22 

Hall 15.76 20.98 27.91 37.15 49.45 65.81 

Lumpkin 2.97 3.95 5.26 7.00 9.31 12.39 

White 2.44 3.24 4.33 5.76 7.66 10.19 

  3.3.2 Non-Residential Water Use 

For the non-residential sector (hospitals, schools, industrial business, retail, etc.) the 
factors that influence demands vary widely; therefore, it was determined that a per unit 
use approach would best capture water use in the non-residential sector.  For non-
residential water users, the rate of water use per employee is unique to the type of 
establishment and the type of work being performed. e.g., water use per employee 
would be significantly higher at a restaurant where water is being used to wash dishes 
and prepare food than at a retail store where water use is for sanitary purposes.  The 
non- residential water coefficients contain average gallons of water use per employee 
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per day (GED) for each NAICS category.  The water use coefficients represent all water 
used at a given establishment on an average day divided by the number of employees.  

After literature review of NAICS water use coefficients from previous studies it was 
determined, the coefficients recently developed for Southwest Missouri Water Resource 
Study are a realistic representation of water usage in the 7-county study area.  The 
coefficients were developed using IWR-Main8 methodology and are considered the best 
predictors of water usage available without developing study specific coefficients for the 
seven-county area.  The following industrial NACIS codes and GPD/Employee were 
captured in this study and displayed in Table 6. 

Table 6.  Gallons per Day Values by Industry 
NAICS Sectors GPD/Employee 

11 Agriculture, forestry, fishing and hunting, and mining 112 

23 Construction 67 

31 Manufacturing 145 

42 Wholesale Trade 44 

44 Retail Trade 46 

48 Transportation and Warehousing, and Utilities 57 

51 Information 28 

52 Finance and Insurance, and 53-Real Estate and Rental and Leasing 60 

54 Professional, Scientific, and Management, and Administrative and Waste 
Management Services 

69 

61 Educational Services, and Health Care and Social Assistance 104 

71 Arts, Entertainment, and Recreation, and Accommodation and Food Services 33 

81 Other Services, Except Public Administration 74 

921190 Public Administration 74 

Non-residential water use is displayed in Table 7 for the medium growth scenario which 
is the baseline scenario. 

  

                                                      

8IWR-Main Water Demand Management Suite: The IWR-Main Water Demand Management Suite is a 
computerized water resource planning tool that allows the development of water use forecasts and the 
evaluation of water conservation programs using a combination of econometric demand models and 
single coefficient requirements models. 
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Table 7.  Non-Residential Water Use (mgd) 
Medium (2.9 percent) Growth Rate 

County 2020 2030 2040 2050 2060 2070 

Dawson 0.97 1.3 1.71 2.28 3.03 4.04 

Forsyth 8.02 10.7 14.21 18.91 25.17 33.49 

Gwinnett 37.56 50.0 66.54 88.55 117.86 156.86 

Habersham 1.92 2.6 3.40 4.52 6.02 8.01 

Hall 8.98 12.0 15.91 21.17 28.18 37.51 

Lumpkin 1.37 1.8 2.42 3.22 4.29 5.70 

White 1.18 1.6 2.09 2.78 3.69 4.92 

3.3.3 Agricultural Demand 

Agricultural demand is broken out between water supplied for livestock and water 
supplied for crop irrigation.  The annual gallons forecasted for the Livestock sector was 
developed by taking the number of animals per county, as reported by the 2012 
Agriculture Census, and multiplying by the required water needed per animal.  Annual 
usage is then calculated by multiplying daily water required by 365 days.  The exception 
to this is the poultry industry, where a 285-day season is used to account for time 
between flocks.  Analysis of agriculture data is for the historical period from1997-2012. 
The largest sector within the agriculture industry is the poultry industry; this sector 
consumes approximately 70 percent of all water in the counties where the industry is 
present.  The water usage for this industry is determined by a number of factors 
including: temperature, grow-out methods, management etc.  There is substantial 
variance in the poultry population from year to year, and after analysis of the 1997-2012 
data it was determined that a 25 percent + and – variance in baseline agriculture water 
usage would be included in this study for reference.  The agriculture sector water usage 
was based on the numbers of animals reported in the 2012 agriculture census.  This 
data is considered the most relevant to date.  Estimated water use for livestock will be 
held constant throughout the study period. 

Table 8.  Livestock Water Use 

Variance From Baseline 

County Total mgd -25 percent +25 percent 

Dawson 0.391731 0.293798 0.489664 

Forsyth 0.198834 0.149125 0.248542 

Gwinnett 0.019971 0.014978 0.024963 

Habersham 0.868041 0.651031 1.085051 

Hall 0.855528 0.641646 1.069410 

Lumpkin 0.259602 0.194702 0.324503 

White 0.493533 0.370150 0.616917 
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The baseline developed for the crop irrigation is based on USGS 2010 reported water 
data and irrigated acres.  All counties in the study area reported irrigated acreage with 
Habersham County reporting the highest acreage with 290 irrigated acres, and White 
County reporting the lowest acreage with 40 acres.  Gallons per acre for crop irrigation 
were established by dividing the 2010 USGS reported agricultural water usage per 
county by total reported acreage.  The gallon per acre was then multiplied by 
anticipated growing/irrigation season of 122 days.  After review of previous data 
obtained from the Agriculture Statistical Service and data provide by USGS for the year 
2010 it was determined to hold the acreage constant for the 50-year study period. 

Table 9.  Water Use for Crop Irrigation 

County 

Crop Acres 
Irrigated in 

2010 Total MG Gallons/Acre Gallons/Day mgd 

Dawson 180 0.09 500 738 0.000738 

Forsyth 180 0.30 1667 2459 0.002459 

Gwinnett 0 0 0 0 0.000000 

Habersham 290 0.11 379 902 0.000902 

Hall 110 0.28 2545 2295 0.002295 

Lumpkin 110 0.12 1091 984 0.000984 

White 40 0.05 1250 410 0.000410 

  3.3.4 Irrigation-Golf Sector 

Analysis for the golf sector of the report is based on 2010 USGS preliminary data.  The 
analysis provides estimates in an average rainfall year and in a dry year.  These 
numbers are representative of the Georgia golf course turf water use.  The USACE 
analysis of the 2010 data set provided by USGS was procedurally the same as the 2005 
Georgia EPD Golf Study.  The results of both studies were examined and all current 
water use, (with the exception of Habersham County which fell below the average 
calculated amount) falls between the average and dry year scenario.  After review of the 
data sets provided by USGS and the EPD Golf course study it was decided that the 
median water use of 1,699 gallons per day per acre would be applied to all counties and 
annual water usage for each county would be dependent on the number of irrigated 
acres in the county.  The acreage reported by the 2005 and 2010 data sets revealed 
only a slight change in acreage; therefore, each county acreage will be held constant 
with the 2010 reported numbers.  The annual water usage coefficient used in this 
analysis for forecasting is based on median water use per acre in all counties.  Annual 
usage is median daily use multiplied by the estimated 214-day irrigation season. 
Procedures and Assumptions are based on the following study: Water Use for Georgia 
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Agricultural (Farm Use) Withdrawal Permitted –Golf Courses; Cliff Lewis, Georgia EPD, 
Tifton, Georgia. 

For each county, the “average rainfall year” water use was calculated by multiplying the 
total number of permitted acres by 14.06 acre-inches.  This calculation provided the 
total acre-inch water use in a year of average rainfall, for an April 1 – October 31 
growing season.  For each county, the “Dry year (no rainfall)” water use was calculated 
by multiplying the total number of permitted acres by 30 acre-inches.  This calculation 
provided the total acre-inch water use in a dry year of no rainfall, for an April 1 – 
October 31 growing season.  Water use for golf courses is detailed in Table 10. 

Table 10.  Water Use for Golf Courses 

County 

Total 

Usage 

USGS 
Reported 
Acreage 
(2010) 

Water Use 
(Average 

rainfall year) 
GPD 

Water Use 
(Dry-No 

rainfall year) 
GPD 

Average
-year 
mgd 

Dry-year 
mgd mgd 

Dawson 0.21 120 125518.435 267820.274 0.13 0.27 0.20 

Forsyth 0.28 170 177817.783 379412.055 0.18 0.38 0.29 

Gwinnett 1.85 1000 1045986.959 2231835.616 1.05 2.23 1.70 

Habersham 0.16 180 188277.653 401730.411 0.19 0.40 0.31 

Hall 1.26 690 721731.0016 1539966.575 0.72 1.54 1.17 

Lumpkin 0.16 100 104598.696 223183.562 0.10 0.22 0.17 

White 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

  3.3.5 Total Projected Water Demand 

After analysis of all available data it was determined the medium growth rate scenario of 
2.9 percent for population growth for the Residential and Non-Residential sectors; with 
the remaining sectors per unit usage held constant throughout the study period would 
best represent the water demand for the study area.  Table 11 illustrates total demand 
forecasted by county for all water use sectors. 
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Table 11.  Total Demand Forecast for Medium Growth Scenario 
Total Water Demand Estimate at 2.9 percent Growth Rate 

County 2020 2030 2040 2050 2060 2070 

Dawson 4.45 5.72 7.42 9.67 12.67 16.67 

Forsyth 32.10 40.40 51.44 66.14 85.71 111.75 

Gwinnett 129.92 172.35 228.82 303.97 403.99 537.11 

Habersham 14.80 17.78 21.75 27.03 34.06 43.42 

Hall 30.54 39.65 51.77 67.91 89.38 117.96 

Lumpkin 6.72 8.81 11.58 15.27 20.18 26.71 

White 5.42 7.06 9.23 12.12 15.96 21.08 

Total* 223.96 291.76 382.00 502.11 661.96 874.71 

* Includes 12 MGD for aquaculture demand held constant through-out the period of analysis. 

 

3.3.6 Projected Water Demand for M&I 

Based on this independent analysis of water supply demand, the projected M&I water 
demand for the current and potential future Lake Lanier users are displayed Table 12. 
Projected M&I water demand for 2050 is approximately 483 mgd which exceeds 
Georgia’s 2015 request.  Although USACE did not have the benefit of the assumptions 
used by the State of Georgia in developing their water demand forecast, this analysis 
confirms and validates the need for water supply as requested by the State of Georgia. 
Demonstrating need is a requirement for consideration of reallocating storage 

Table 12.  Municipal and Industrial Total Water Use Medium Growth (2.9 percent) 
Counties 2020 2030 2040 2050 2060 2070 

Dawson 3.85 5.12 6.82 9.08 12.08 16.08 

Forsyth 25.08 33.38 44.42 59.12 78.69 104.73 

Gwinnett 128.20 170.63 227.10 302.25 402.27 535.39 

Habersham 9.01 12.00 15.97 21.25 28.28 37.64 

Hall 27.52 36.63 48.75 64.89 86.36 114.94 

Lumpkin 6.29 8.38 11.15 14.84 19.75 26.28 

White 4.93 6.56 8.73 11.62 15.47 20.59 

Total 204.89 272.70 362.94 483.04 642.89 855.64 

4.0 WATER SUPPLY ALTERNATIVES 

 4.1 Preliminary Alternatives 

An array of potential sources for water supply for those water supply providers currently 
withdrawing from Lake Lanier is summarized as follows:  
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 Conservation 

 Groundwater 

 Desalination 

 Existing surface water sources (other than Lake Lanier) 

 Reallocation from Flood Control Storage 

 Reallocation from Inactive Storage 

 Reallocation from Conservation Storage 

 New Reservoir Construction 

 Chattahoochee River Withdrawal and Pumping 

 4.2 Future Without Project Condition 

The Future Without Project Condition (FWOPC) is the condition expected to exist in the 
future in the absence of reallocation of storage under the 1958 Water Supply Act for 
those communities currently withdrawing water from Lake Lanier under expired 
agreements.  The FWOPC provides the basis from which alternative plans are 
formulated for the WSSA.  In the FWOPC releases would be made from Buford Dam to 
support the 2007 downstream withdrawals of 379 mgd.  The FWOPC is the same as 
Alternative 7J (Alt7J) in the EIS. 

 4.3 Alternatives Considered but Eliminated from Further 
     Consideration 

4.3.1 Conservation 

Conservation is often the first step in reducing consumption and overall demand for 
water supply.  Water providers within the district have been implementing multiple 
conservation measures to reduce demand.  Conservation has been an important focus 
of the MNGWPD and is included as a cornerstone of their water supply plan.  Measures 
include conservation pricing, leak detection and repair, plumbing and toilet retrofit 
programs, education programs, multi-family sub-metering, and water recycling (e.g. car 
washes).  In 2011 per capita water use for the metro area was 148 gpcd (gallons per 
capita per day).  GAEPD projects water use will decrease to an average of 135 gpcd by 
2040. In a December 2, 2015 memorandum from MNGWPD to Jud Turner, it is stated 
that the overall per capita use from has declined 30 percent since 2000.  It is unlikely 
that additional conservation measures would result in a significant reduction in 
Georgia’s 2050 need.  To the extent that the MNGWPD adopts additional conservation 
measures, Georgia’s 2015 request will satisfy needs beyond 2050. 
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4.3.2 Groundwater 

Following the Phase I ruling of the Federal District Court for the Middle District Court of 
Florida in July 2009, the State of Georgia created the Water Task Force to develop a 
contingency plan to prioritize a set of water conservation and water supply options.  The 
report detailed options for meeting the water supply needs of current and future Lake 
Lanier users if water withdrawals from Lake Lanier and releases from Buford Dam were 
halted.  The report was prepared by a collection of A-E firms and stakeholders.  In the 
Georgia Water Task Force Report that was completed in 2009, ground water was 
evaluated as a potential option to meet the water supply needs of the stakeholders.  
The potential ground water sources identified were either for non-potable reuse or were 
located in isolated areas and in relatively small quantities and would not be readily 
available to water supply systems dependent on Lake Lanier.  Groundwater resources 
in MNGWPD are limited in quantity and are quite costly compare to other options, 
therefore, are not considered adequate potential sources of water supply and were 
eliminated from further evaluation. 

4.3.3 Desalination 

The Georgia Water Task Force Report evaluated desalination as a potential option to 
meet the water supply needs of the stakeholders.  The study showed an estimated cost 
of approximately $21 billion over the project life.  While the preliminary evaluation 
showed that this option could supply approximately 200 mgd, this was seen as the most 
expensive option and, therefore, is not carried forward in our evaluation. 

4.3.4 Existing Surface Water Sources (other than Lake Lanier) 

The Georgia Water Task Force Report also evaluated the feasibility of existing surface 
water sources to meet the need if Lake Lanier and Buford Dam could no longer be 
operated for water supply.  Potential sources include Lake Burton, West Point Lake, 
Lake Hartwell, and Nickajack Reservoir.  Several of these sources would require inter-
basin transfer agreements or legislation.  Further, based on information in the report, 
none of these sources would satisfy the 2040 water supply need.  All of these transfers 
were considered contentious or highly contentious by the stakeholders involved. 
Additionally, obtaining water from another USACE reservoir would require reallocation 
of storage.  Existing surface water sources were not carried forward for further 
evaluation. 

4.3.5 Reallocation from Flood Control Storage and Inactive Storage 

Flood storage at Buford Reservoir exists between elevations 1071 and 1085 and 
consists of 602,000 ac-ft.  Reallocation from the flood pool could accommodate a 
portion of the future demand; however, this alternative will not be carried forward for 
further evaluation for several reasons: 
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  A preliminary analysis examined the feasibility of a mixed pool reallocation 
considered a two foot raise of the conservation pool. This pool raise increased 
the yield by 1.8% but reduced the flood storage by 7.2%. This was not supported 
as is it was not an efficient use of flood storage reduction.   

 Reallocation from the Lanier flood pool would represent an increased flood risk 
because compromised downstream channel capacity and development 
encroachment restrict flood water releases from Buford Dam to 10,000 cfs.  
Because flood releases must be limited to 10,000 cfs, it is necessary to maintain 
maximum amount of flood storage availability.   

 The Buford Dam DSAC classification was lowered from a DSAC of 4 to a DSAC 
of 3. The DSAC classification was lowered due to saddle dike leaks as well as 
potential consequences. The population at risk includes residents downstream in 
metro Atlanta. Infrastructure including main roadways (I-85) would also be at risk. 
Current USACE policy prohibits pool raises with a DSAC classification of 3 or 
lower. Reallocation from Flood Control pool would not be supported given the 
current DSAC classification.  

 Incursions into the flood control pool would cause impacts to recreation facilities. 
Reallocation from Flood Control pool was not screened out solely because of 
these potential impacts as USACE maintains flood easements up to 1085; 
however it was a consideration along with other factors. 

Reallocation from inactive storage was considered and eliminated from further 
consideration because the Buford hydropower project is designed with head limits at the 
bottom of the conservation pool.  The design of hydropower equipment at Buford Dam 
is optimized to function within the head range which corresponds to the conservation 
pool.  Operation below the minimum rated head (bottom of conservation pool, inactive 
pool) would result in excessive cavitation and often vibration which could damage 
equipment.  In addition operation in this range would decrease the efficiency and output 
of the unit. 

 4.4 Action Alternatives 

The following alternatives are considered to satisfy some or all of the water supply need 
for users upstream of Buford Reservoir.  The projected need of 379 mgd for 
downstream users would be met regardless of which of these alternatives might be 
implemented. 

4.4.1 Reallocation from Conservation Storage 

Varying levels of reallocation from conservation storage at Lake Lanier were evaluated 
in the EIS including the following: 
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 Current (2007) withdrawals (128 mgd), including 20 mgd for relocation contracts. 
(108 mgd would be considered for reallocation under the authority of the 1958 
WSA). 

 242 mgd (Georgia’s 2015 request, including 20 mgd relocation contracts and 222 
mgd under the authority of the 1958 WSA). 

 185 mgd (including 20 mgd relocation contracts and 165 mgd under the authority 
of the 1958 WSA). 

 225 mgd (including 20 mgd relocation contracts and 205 mgd under the authority 
of the 1958 WSA).  

4.4.2 New Reservoir Construction 

Under this alternative several new water supply reservoirs would need to be developed 
upstream of Lake Lanier or on a tributary to Lake Lanier.  At this time specific sites have 
not been identified.  The location, size, pump capacity, hydrologic information, and safe 
yield for any individual reservoir cannot be determined without a much more detailed 
study that would accompany actual pursuit of such an option.  Costs for this alternative 
were based on recently constructed or proposed reservoirs and are discussed in 
Section 6 of this assessment (refer to Table 19).  Figure 3 displays a conceptual map of 
the location of these new reservoirs.  It is not known if incremental water treatment and 
wastewater treatment costs would be incurred by implementing this option.



 

25 

 
Figure 3.  New Reservoir Conceptual Locations 
Source:  Georgia EPD, 2014 
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 4.4.3 Chattahoochee River Withdrawal and Pumping System 
      Alternative 

Another alternative considered would involve constructing new intakes for withdrawing 
water from the Chattahoochee River downstream of Buford Dam and pumping it 
upstream for use by users that otherwise would withdraw directly from Lake Lanier. 

It is assumed that a pipeline would be constructed on the eastern side of the 
Chattahoochee River to carry water to meet the water supply needs of Gwinnett County, 
City of Buford, Hall County, and City of Gainesville, and that a pipeline would be 
constructed on the western side of the Chattahoochee River to meet the needs of 
Forsyth County, City of Cumming, Dawson County, Lumpkin County, White County, and 
Habersham County.  It is not known if incremental water treatment and wastewater 
treatment costs would be incurred by implementing this option. 

The cost of this option would result from piping systems and associated pump stations.  
(Refer to Table 19) It is assumed the location of the pump station to be Georgia Power 
Company's Morgan Falls Dam.  A potential piping configuration is shown in Figure 4.
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Figure 4.  Conceptual Map of Chattahoochee River Withdrawal and 
Pumping Alternative 

Source: Georgia EPD, 2014 

 4.5 Alternative Evaluation 

In order to evaluate the impacts for the varying levels of reallocation considered, the 
varying levels of water supply were modeled as part of the ResSim Analysis.  The 
USACE Hydrologic Engineering Center (HEC) developed ResSim, the software that is 
now the standard for USACE reservoir operations modeling.  The software incorporates 
characteristics of the basin and individual reservoirs including physical constraints 
(spillway capacities, area-discharge curves, flows associated with hydroelectric power 
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generation, and such) and operational procedures (action zones, balancing, and the 
like).  For further description refer to Section 4.1 of the EIS.  ResSim provides outputs in 
terms of reservoir levels, river flows, hydropower generated over the historical period.  A 
full discussion of the complete water supply and water management alternatives is 
presented in Section 5 of the EIS.  Environmental impacts analyses are discussed in 
Section 6 of the EIS. 

 4.6 Proposed Action Alternative 

Based on the results from the impacts analysis in the EIS, the Proposed Action 
Alternative has a gross withdrawal amount of 242 mgd which includes, a reallocation of 
222 mgd or 254,170 acre feet, 20 mgd for relocation agreements).  This storage 
reallocation will also accommodate the current need of 128 mgd from Lake Lanier.  This 
alternative will provide for 379 mgd downstream of Atlanta.  The rationale for selecting 
the Proposed Action Alternative is discussed in more detail in Section 5.3 of the EIS. 

5.0 DERIVATION OF USER COST 

 5.1 Methodology  

USACE’s Engineer Regulation (ER) 1105-2-100 specifies the four pricing methods used 
to calculate the value of storage considered for reallocation (i.e., the price to be charged 
for the capital investment for the reallocated storage).  The four methods include: 
benefits foregone, revenues foregone, replacement cost, and updated cost of storage.  
The value placed on the storage is the highest of the four methods. 

 Benefits Foregone.  Benefits foregone are generally estimated using the 
standard National Economic Development (NED) evaluation criteria in 
compliance with ER-1105-2-100.  The benefits forgone are evaluated over a 50-
year period of analysis. 

 Revenues Foregone.  Hydropower revenues foregone are defined as the 
reduction in revenues accruing to the Treasury as a result of reallocating storage 
from hydropower to water supply.  The revenues are based on the existing 
repayment agreement between the power marketing agency and the USACE. 
Revenues forgone from other project purposes are the reduction in revenues 
accruing to the U.S. Treasury based on existing repayment agreements. 

 Replacement Cost.  Notwithstanding unforeseen circumstances, replacement 
costs are equal to benefits foregone. In the event that reallocated storage is 
being taken from the flood control pool, the USACE will estimate the replacement 
cost of equivalent protection.  
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 Updated Cost of Storage.  The updated cost of reallocated storage is estimated 
by updating the cost of the joint use features from the midpoint of construction to 
the fiscal year in which the reallocation of storage is approved.  The updated cost 
of the joint use features is then multiplied by the proportion of useable storage 
that is to be reallocated to estimate the value of the reallocated storage. 

If the cost of reallocated storage is less than the cost of the most likely alternative non-
Federal source of water supply, the reallocation is considered to be feasible.  The 
reallocation is feasible because, net marginal benefits associated with water supply are 
greater than benefits associated with the displaced project purpose (USACE, 2000). 

 5.2 The Value of Storage 

5.2.1 Benefits Forgone 

Benefits forgone are calculated for the ACF Federal project in accordance with 
guidance in the ER 1105-2-100.  There are no benefits forgone calculated for flood risk 
management or from navigation.  Because there was no change in the level of flood risk 
management and the reallocation considered is out of the conservation pool, there are 
no benefits forgone for the flood control project purpose.  While there is improved 
channel availability on the ACF System, no NED benefits were evaluated due to the 
lack of consistent commodity movements over the last decade.  Therefore, there are no 
benefits forgone to the navigation project purpose. 

Benefits forgone are calculated for both the hydropower project purpose and for 
recreation.  A full description of the methodology for NED hydropower impacts is 
contained in Appendix D to this WSSA and the recreation benefit analysis in contained 
in Appendix M of the EIS.  Hydropower benefits forgone are summarized in Table 13 in 
average annual dollars based on the October 2016 (FY 2017) price levels, FY 2017 
discount rate of 2.875 percent and a period of analysis of 50 years. Recreation benefits 
forgone are summarized in Table 13 in average annual dollars based on the September 
2016 (FY 2016) price levels, FY 2017 discount rate of 2.875 percent and a period of 
analysis of 50 years.   It should be noted that impacts to project purposes discussed in 
Section 6 of the EIS are a comparison of the No Action Alternative to the Proposed 
Action Alternative.  The WSSA displays the comparison between the Without Project 
Condition (Alt7-J) and the Proposed Action Alternative. 



 

30 

Table 13.  Benefits Forgone 

Alternative 

Total Benefits  

(Federal System) 
Benefits Foregone compared to baseline 

(Without Project Future Condition) 

With Out Project Condition Alt 7J $225,558,000 $0 

Hydropower $90,482,000 $0 

Recreation $135,076,000 $0 

Reallocation of 254,170 acre-feet (222 mgd) $222,877,000 -$2,681,000 

Hydropower $88,488,000 -$1,994,000 

Recreation $134,389,000 -$687,000 

 Note: Hydropower benefits are in Average Annual Dollars at October 2016 (FY 2017) price levels. Price levels are 
updated via October 2016 EIA Short-term Energy Outlook. Recreation benefits are updated based on the FY 2017 Unit Day Value 
Economic Guidance Memorandum, which are September 2016 (FY 2016) price level. 

  5.2.2 Revenues Forgone 

Revenues forgone are calculated for the ACF Federal system in accordance with 
guidance in the ER 1105-2-100.  There are no revenues foregone for flood risk 
management, navigation, or recreation project purposes.  A detailed discussion of the 
hydropower revenues forgone calculations and methodology is found in Appendix D of 
the WSSA.  Revenues forgone are based on the capacity and energy rates as reported 
by Southeastern Power Administration, October 2016 (FY 2017) price levels, and 
average annual generation over a period of analysis of 50 years.  Revenues forgone are 
$642,182 for the 222 mgd reallocation alternative (Alt 7K in the EIS). 

Table 14.  Hydropower Revenues Forgone 
Alternatives Estimated Revenue Revenue Foregone 

With Out Project Condition Alt 7J $42,712,000 $0 

Reallocation of 254,170 ac-ft (222 mgd) $42,069,000 (642,000) 
Note: Revenues and revenues foregone are displayed in average annual dollars. 

5.2.3 Replacement Cost 

No replacement cost was calculated for flood risk management as the volume of storage 
considered for reallocation would come from the conservation pool.  The replacement 
cost of power is equivalent to the hydropower benefits forgone. Replacement Cost of 
Power, therefore, is $1,993,749 for the 222 mgd reallocation alternative. 

5.2.4 Updated Cost of Storage 

The cost allocated to the user under this pricing method updates the joint–use portion of 
the first costs of reservoir construction to present day price levels and then assigns a 
percentage of the costs based on the "Use of Facilities" (UOF) cost allocation 
procedure.  Costs are updated from "as built" costs in 1953 (the mid-point of 
construction) to 1967 prices by use of the Engineering News Record (ENR) 
Construction Cost Index, and then from 1967 to current prices by use of the USACE's 
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Civil Works Construction Cost Index System (CWCCIS).  Land values are updated by 
the weighted average update of all other project features.  Costs are indexed from the 
midpoint of the physical construction period to the beginning of the FY in which the 
contract for the reallocated storage is expected to be approved (FY2017).  Joint-use 
costs shown in Table 16 exclude infrastructure costs allocated to specific project 
purposes such as recreation facilities, hydropower turbines, etc. 

Construction is considered as having been initiated at the start of the month when lands 
for the project were first acquired or on the date when the first construction contract was 
awarded whichever was earlier.  Construction is considered as having been completed 
at the end of the government FY in which final deliberate impoundment of the reservoir 
pool was initiated. 

The USACE policy on pricing storage reallocated from one authorized project purpose to 
another is based on the “UOF” methodology.  Use of Facilities methodology allocates 
joint-use costs (costs that cannot be specifically allocated to a specific project purpose) 
based on overall percentage of storage reallocated.  For example, if 15 percent of the 
usable storage is reallocated, then the reallocated storage is apportioned 15 percent of 
the joint-use costs.  The cost of reallocated storage changes each government FY.  This 
is due to the fact that the Federal discount rate changes on an annual basis as well as 
varying annual OMRR&R costs.  Section 932 of the 1986 WRDA requires recalculation of 
the interest rate at 5-year intervals if the storage is paid annually over a 30-year period. 

5.2.5 Cost of Reallocated Storage 

The updated cost of storage is the highest of the four comparable costs; therefore, the 
updated costs of storage will be used to determine the user cost.  Table 15 displays the 
results of the four pricing methods for comparison. 

Table 15.  Costs of Reallocated Storage 

 Benefits Foregone 
compared to baseline 

(Without Project 
Future Condition) 

Revenue 
Foregone 

Replacement 
Cost  

Updated Cost 
of Storage 

With Out Project 
Condition Alt 7J 

$0 $0 $0 $0 

Reallocation of 254,170 
acre-feet (222 mgd) 

-$2,681,000 -$642,000 -$ 1,994,000 $2,769,000 

Note: Costs are displayed in October 2016 (FY 2017) average annual dollars 

The percent of usable storage is calculated in Table 16.  The storage cost calculations 
for the 254,170 ac-ft is shown in Tables 17.  The cost calculations are based on the 
updated cost of storage of $399,355,000 and a 5-year average OMRR&R costs of 
$471,000.  The updated cost of storage over a 50-year period of analysis is $2,769,000. 
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Table 16.  Update Joint-Use Costs 

Category 

Actual Joint use as 
of Mid-point of 
construction 1953 

1953 ENR 

Index Ratio 

1967 ENR 

Index 

ENR 

ratio 

1967 CWCCIS 

Index Base 
100 

Updated Joint-
Use 

as of 1967 

Sep 2017 

CWCCIS 
Index 

Update 

Factor 

FY 2017 

Joint Costs

Lands and 
Damages 

10,184,000 600  1070 1.78  100 18,161,000  821.10 8.211 149,120,000 

Relocations 10,200,000 600  1070 1.78  100 18,190,000  821.67 8.22 149,462,000 

Reservoir 2,191,000 600  1070 1.78  100 3,907,000  889.48 8.89 34,752,000 

Dam 3,857,000 600  1070 1.78  100 6,878,000  781 7.81 53,713,000 

Access Roads 436,000 600  1070 1.78  100 778,000  821.65 8.22 6,392,000 

Buildings, Grounds, 
and utilities 

276,000 600  1070 1.78  100 492,000  817.07 8.17 4,020,000 

Permanent 
operating equipment 

130,000 600  1070 1.78  100 232,000  817.07 8.17 1,896,000 

Total  27,273,000   1070           399,355,000 

Specific Costs 
Water Supply 
Conduit 

 Intakes already present  

1. Update factor for Lands and Damages acct was based on a weighted average of update factors for all other accounts.  
Source: USACE (U.S. Army Corps of Engineers). 1960. Cost Allocation Studies: Apalachicola, Chattahoochee, and Flint River Project. U.S. Army Corps of Engineers, Mobile, AL. 
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Table 17.  Lake Storage 

Feature 
Elevation (feet, 

NGCD) 
Usable Storage 

(acre-feet) 

Percent of

Usable Storage 
Conservation 

Storage 

Flood Control 1071 1085 602,200 35.91

Conservation 1035 1071 1,074,600 64.09 100.00

Water Supply 254,1701 15.16 23.65

State of Georgia 254,1701 15.16 23.65

Other Conservation Purposes [list 
as appropriate] 

Total Usable Storage 1,676,800 100.00
 1The unit conversion factor used to convert mgd to cfs (cubic feet per second) is 1.547. This conversion factor is an input 
to the calculation of storage. 

Table 18.  Cost of Storage 

Total Usable Storage for Lake Lanier (STot) 1,676,800 ac-ft 

Storage Recommendation (SRec) 254,170 ac-ft 

Percent of Total Usable Storage 
P = SReq/ STot = 254,170 / 1,676,800 

15.16% 

Total Updated Cost of Storage for Lake Lanier (CTot)  $399,355,000  

Cost of Storage Recommendation (CRec) 
CRec= P x CTot  

 $  60,534,000  

Annual Cost of Storage Recommendation (ARec) Over 50 years* 

i(1+i)n-1 

ARec= CRec 

(1+i)n -1 

Where: CRec     = $
i= 2.875% discount 
rate ,N = 50 year 

$2,297,164  

Operation and Maintenance for Lake Lanier(O&MTot)  $    3,110,000  

Lake Lanier Annual Operation and Maintenance Estimate 
(O&MRec) 
O&MRec = P x O&MTot   $       471,444  

Lake Lanier Annual Replacement, Repair and 
Rehabilitation Estimate (R,R&RRec) 
R,R,&RRec = P x R,R,&RTot  

  

Total Annual Cost =ARec + O&MRec + R,R&Rrec (Average 
Annual $) 

$2,768,608 

Notes: 
1 Five-year (FY2011-FY2015) Average of Operations and Maintenance cost are based on a September 2016 (FY 2016) price level. 
2. There has been no R,R,&R costs in the last 5 years. 
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 5.3 Credit to the Power Marketing Agency 

Per ER 1105-2-100, when hydropower is adversely impacted by reallocation of the 
conservation pool to satisfy additional water supply needs, hydropower losses can be 
mitigated through the provision of financial credit.  In this case, credits would be 
provided to the hydropower account from a portion of the water supply storage 
proceeds.  This credit is based on revenues foregone to the United States Treasury for 
repayment of the hydropower costs allocated to the project.  Revenues foregone reflect 
the allocated costs to power upon which the rates are based.  When reallocation is 
accomplished through this credit approach, in essence, the allocation of costs is 
adjusted without performing a laborious new cost allocation.  Additionally, where 
existing Federal power delivery contracts require market purchases of power as a result 
of storage reallocations and withdrawals, the power marketing agency may obtain an 
additional credit for the funds expended for those purchases upon demonstration that 
they were made as a direct result of the reallocation.  

Hydropower credits will not be given for losses that occur at non-federal facilities. 
Withdrawals from Lake Lanier covered under the original relocation contracts and 
releases for downstream withdrawals under the 1946 RHA will not result in credits to 
Southeastern Power Administration (SEPA), because both of these actions were 
originally authorized and are not a reallocation. Credits are calculated based on 
hydropower losses that resulted from reallocation of 254,170 ac-ft of storage.  These 
credits will not be given directly to SEPA, but will apply for Department of Energy 
payback to the U.S. Treasury. 

Power Marketing Agency credits are displayed in Table 38 in Appendix D in the 
Hydropower Analysis Report.  

6.0 TEST OF FINANCIAL FEASIBILITY 

To test the financial feasibility of the reallocation, the annual cost of the reallocated 
storage is compared to the annual cost of the most likely, least costly, alternative water 
supply source that would provide an equivalent quality and quantity of water if storage 
reallocation at Lake Lanier were not an option for the water supply customers.  The 
following sections present the evaluation of two potential alternatives sources for the 
State of Georgia and the identification of the most likely, least costly water supply 
source if storage reallocation at Lake Lanier were not an option. 

 6.1 Least Costly Water Supply Alternatives to Meet Future 
      Regional Demands 

The forecasts for regional water demands for current and future Lake Lanier users and 
an inventory of existing and potential sources of water supply have been shown in 
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previous sections of the report.  These demands and existing and potential sources of 
water supply were comprehensively discussed in the 2009 Water Supply and Water 
Conservation Management Plan and the 2009 Georgia Water Task Force Report.  The 
State of Georgia has identified Lake Lanier water as its main source of water supply to 
meet forecast needs through 2050 because of existing withdrawal and distribution 
infrastructure, including pipelines and water treatment facilities.  Maximum stated waste 
water treatment capacity through 2050 is expected to be 156.94 mgd.  This is achieved 
through expanding existing facilities and constructing new facilities.  Current and 
proposed water treatment facilities will provide enough capacity for the 2050 needs at 
Lake Lanier.  The State of Georgia has identified Lake Lanier as the preferred source to 
meet a portion of future needs. 

The State of Georgia will require water from Lake Lanier currently and beyond the 
immediate need.  The State of Georgia is also planning for additional water supply 
sources in the future to accommodate additional needs of its users.  Other sources are 
not expected to be realized in the near term because of the large financial resources 
required (hundreds of millions of dollars) and the need to consider social and 
environmental impacts.  Two such alternatives being considered that could be 
implemented in the absence of reallocation are described below. 

 A Chattahoochee River withdrawal and pumping system alterative would consist 
of constructing a pump and pipeline system downstream of Buford Dam and 
pumping the water upriver to existing treatment plants for distribution.  Georgia 
proposed costs for this alternative are $1.4 billion. 

 New reservoir development including potential construction both east and west of 
Lake Lanier.  Proposed cost by the State of Georgia was approximately $1.8 
billion. 

Total and annual costs (including operation and maintenance costs) for both 
alternatives are displayed below in Table 19.  These costs were provided by the State of 
Georgia in a letter to USACE on May 30, 2014 (Appendix B to this assessment) which 
stated that these costs were likely very conservative due to the unknown costs of 
potential environmental impacts, site specific costs, etc.  The level of detail for these 
proposed costs was considered acceptable given the nature of their use in this analysis. 
A validation of these costs was provided by the USACE cost engineering team.  This 
validation is included as Appendix C to this assessment. 
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Table 19.  Costs of Two Possible Least Costly Alternatives Least Costly Alternatives 

Alternative Supply 
Total Cost 

(Sep 2016 (FY 2016)) 

Average Annual Cost/ 
Total Cost 

(Sep 2016 (FY 2016)) 
Water Supply 
Yield (mgd) 

Cost Per mgd 
(Sep 2016 (FY 

2016)) 

Chattahoochee River 
Withdrawal and Pumping 
System 

$54,315,000 
$1,431,297,000 

222 $6.48 Mil 

New Reservoir(s) 
 

$68,227,000 
$1,797,901,000 

222 $8.10 Mil 

 6.2 Most Likely Water Supply Alternative to Meet Future Regional 
       Demands 

The proposed Chattahoochee River Withdrawal and Pumping System would likely be 
implemented by multiple entities within the State.  The system would serve users on 
both sides of Lake Lanier.  The total capital cost of the proposed withdrawal and 
pumping system in September 2016 (FY 2016) dollars is estimated to be $1.4 billion.  
The total water supply yield of the withdrawal and pumping system is 222 mgd. 

The total cost and the quantities of water required for new sources of water supply by 
year 2050 indicate that the withdrawal and pumping system would be the most likely 
and least costly choice for a new source of water supply. 

The proposed system would be the most likely and least costly water supply 
alternative to (the existing source) Lake Lanier storage reallocation.  The proposed 
withdrawal and pumping system is estimated to supply about 222 mgd for the State of 
Georgia (Lake Lanier users) and would have an estimated average annual cost of 
about $54,315,000.  The Lake Lanier storage reallocation for the State of Georgia, 
with an average annual cost of $2,769,000 and an estimated yield of about 222 mgd, 
passes the test of financial feasibility without further analysis.  The benefit-to-cost ratio 
is approximately 19.6:1.  (The economic value of “$2,769,000” represents the FY 2017 
updated cost of storage annualized over a 50-year period at a discount rate of 2.875 
percent and does not represent the annual water storage agreement payments 
amortized over 30 years.) 

7.0  RECOMMENDATION 

The independent sector level water demand analysis completed by USACE validated 
that need by the State of Georgia in consideration for their request for storage from 
Lake Lanier. 
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A reallocation of water supply storage from conservation storage does not occur until 
water storage agreements are signed by all parties and the water supply user starts to 
pay for the storage.  Therefore, the actual reallocation is often incremental and is 
implemented upon execution of water storage agreements.  The storage authorized for 
reallocation, but not under agreement, is considered by the USACE to be conservation 
storage and is considered to be available to all authorized project purposes.  The 
ASA(CW) has the authority to approve this reallocation of storage and the associated 
water supply agreements. 

An EIS was prepared that presents the environmental effects of updating the water 
control manual for the ACF together with consideration of an expanded range of water 
supply alternatives associated with the Buford Dam/Lake Lanier Project, including 
current levels of water supply withdrawals and additional amounts that Georgia in 2015 
requested from Lake Lanier and downstream at Atlanta.  Impacts are discussed by 
project purpose and by resource area in Section 6 of the EIS.  

For the reallocation of 254,170 ac-ft of storage, benefits forgone would consist of 
reduced energy and capacity that the SEPA could market as well as recreation impacts. 
The average annual impact measured as benefits forgone (both hydropower and 
recreation), evaluated over a 50-year economic evaluation period and a discount rate of 
2.875 percent, would be $2,681,000. 

Average annual water supply benefits for the reallocation of 254,170 ac-ft of storage 
(about 222 mgd), evaluated over a 50-year economic evaluation period and a discount 
rate of 2.875 percent, would be $54,315,000 (including O&M).  This value is based on 
the least costly, most likely alternative costs that would be implemented in the absence 
of reallocation from Lake Lanier. 

To test the financial feasibility of Lake Lanier storage reallocation, the annual cost of the 
proposed reallocated storage was compared to the annual cost of the most likely, least 
costly, water supply source that would provide an equivalent quality and quantity of 
water if storage reallocation at Lake Lanier was not an option for the State of Georgia. 
The proposed Chattahoochee River Withdrawal and Pumping scenario was found to be 
the most likely and least costly water supply alternative to Lake Lanier storage 
reallocation.  The proposed withdrawal and pumping scenario can supply about 222 
mgd for the State of Georgia and would have an estimated average annual cost of 
about $54,315,000.  The Lake Lanier storage reallocation, with an average annual cost 
of $2,769,000, passes the test of financial feasibility by a factor of more than 19.6:1. 

Based on the foregoing, it is recommended to reallocate 254,170 ac-ft of conservation 
storage to water supply.  This alternative is the most cost effective and timely response 
to satisfy a portion of the projected water demands in the State of Georgia for current 
and potential Lake Lanier users.  The annual first cost to the user is $2,892,000 as 
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shown in Table 20.  An estimate of the user’s share of annual O&M cost is $471,000.  
The annual payment will also include the user’s share of repair, rehabilitation, and 
replacement (R, R, and R) cost.  There have been no replacement, repair, rehabilitation 
(R, R, R), costs to date and the estimated annual payment of $3,364,000 is displayed in 
Table 20. In 2015, Buford Dam's Dam Safety Action Classification (DSAC) was changed 
from a DSAC 4 to a DSAC 3. This was a result of potential issues identified in the 
Periodic Assessment. As a result of this change in classification potential Interim Risk 
Reduction Measures (IRRMs) will likely be implemented in the future. Water supply 
users will be responsible to share costs related to the IRRMs equal to the percentage of 
usable storage (15.16%) covered under the water supply agreement. 

Table 20.  Total Annual Cost to User 
for the Reallocated Water Supply Storage 

Total Usable Storage for Lake Lanier (STot) 1,676,800 ac-ft  

 Storage Recommendation (SRec) 254,170 ac-ft  

Percent of Total Conservation Storage 
P = SRec/ STot  

15.16% 

Total Updated Cost of Storage for Lake Lanier (CTot) $399,355,000  

Cost of  Storage Recommendation (CRec) 
CRec= P x CTot  

$60,534,387  

Annual Cost of  Storage Recommendation (ARec) 

$2,892,190  

i(1+i)n-1 

ARec= CRec 

(1+i)n -1 

Where: CRec     = $
i= 2.375% discount 
rate +.125% 
N = 30 year3 

Operation and Maintenance for Lake Lanier(O&MTot) $3,110,192 

Lake Lanier Annual Operation and Maintenance Estimate 
(O&MRec) 
O&MRec = P x O&MTot  $471,444  

Lake Lanier Annual Replacement, Repair and 
Rehabilitation Estimate (R,R&RRec) 
R,R,&RRec = P x R,R,&RTot  $ - 

Total Annual Cost =ARec + O&MRec + R,R&Rrec (Average 
Annual $) $3,363,634  

Notes: 
1      Five-year (FY2011-FY2015) Average of Operations and Maintenance cost are evaluated at September 2016 (FY 2016) 

price level. 
2. There has been no R,R,&R costs in the last 5 years 
3. Section 932 of the 1986 WRDA requires recalculation of the interest rate at 5-year intervals if the storage is paid annually 

over a 30-year period. 
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MEMORANDUM 

TO: Neela Ram, Metropolitan North Georgia Water Planning District 

FROM: Jim Skinner, Atlanta Regional Commission 

DATE: August 24, 2015 (Revised November 2015) 

RE: Population and Employment Projections for the Metro Water District 

One of the primary responsibilities of the Atlanta Regional Commission's (ARC) Research and 
Analytics Division (RAD) is the production of socioeconomic forecasts for a defined horizon year at the 
regional and small-area level. These are produced in direct supp01i of transp01iation and land use 
planning efforts across the 20-county ARC air quality nonattainment area. This forecasting process 
occurs at the frequency of scheduled conformity plan updates-every three to five years. 

Development of the most current draft regional forecast began in January of 2015, with 2040 as the 
defined horizon year. This regional forecast, which was the first element of series 15.0 in support of 
"The Atlanta Region's Plan," was developed and calibrated for the 20-county ARC air quality 
nonattainment area using the baseline of a standard forecast from the Regional Econometric Models Inc. 
(REMI) econometric model. This baseline standard forecast, which used Build 3.6.5R of the REMI 
model, was released in October 2014 and included 21 specific regions consisting of each of the 20 
counties in AR C's Metropolitan Planning Organization, plus the rest of the state of Georgia as a single 
region. Forecasts were produced for over 6,000 economic and demographic variables. 

The baseline standard regional forecasts for Series 15. 0 were reviewed and calibrated by the RAD staff 
and a Technical Advisory Committee (TAC) that was comprised of over twenty public and private 
sector economists and public policy experts. Based on TAC analysis and discussion in early 2015, a 
draft regional forecast with a horizon year of2040 was released in March 2015. This forecast also 
included sub regional (county) totals for employment and population that were not explicitly reviewed 
by the TAC. Concurrent to TAC review, RAD staff also met with Metropolitan Planning Organization 
member jurisdictions beginning in February 2015 to receive input on refinement of the subarea forecasts 
of population and employment for Series 15.0. 

In May 2015, the Metropolitan North Georgia Water Planning District (Metro Water District) requested 
draft Series 15.0 forecasts for population and employment with a defined horizon year of2050. RAD's 
Series 15.0 population and employment projections for the 20-county Metropolitan Planning 
Organization include the 15 counties within the Metro Water District. To address the Metro Water 
District request, RAD staff created custom calibration within the REMI econometric model that would 
allow for the horizon extension from 2040 to 2050. This work was finalized in late June 2015. 

In addition to ARC employment and population forecasts to 2050, the Metro Water District requested 
RAD staff to develop employment projections based on the University of Georgia's Carl Vinson 
Institute population projections for the Georgia Office of Planning and Budget (OPB). The OPB 



population projections, which were developed with a horizon year of 2050, used a traditional population 
cohort-component model. Because the OPB series did not include employment forecasts, RAD 
developed a related employment series using a simple share allocation methodology. A ratio of 
population to employment for each year by county was calculated from the baseline standard REMI 
forecasts for each county. The derived ratios were then applied to the OPB series population numbers to 
create annual forecasts for employment for each county through 2050. 

RAD transmitted the following to the Metro Water District in mid-July 2015: 

• Draft extended Series 15.0 ARC population and employment forecasts 
• Draft OPB series of derived employment forecasts. 

RAD specified that both forecast series were produced explicitly for use by the Metro Water District for 
the purposes of water demand forecasting as part of the 2016 Water Resources Management Plan 
Update. 
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Table 1- Costs of Completed Water Supply Reservoirs in the Past 15 Years 

Reservoir River Basin Year of Safe Yield 

Name Completion (MGD) 

Yellow Coosa 1999 33 

Creek 

Reservoir 

Towaliga Ocmulgee 1999 13.7 

Reservoir 

Snake Chattahoochee 2001 13.5 

Creek 

Reservoir 

Bear Creek Oconee 2002 53 

Reservoir 

Yahoola Chattahoochee 2002 5.7 

Creek 

Reservoir 

Still Branch Flint 2006 35 

Reservoir 

Hickory Log Coosa 2007 36 

Creek 

Reservoir8 

2 Source: Cherokee County Water & Sewerage Authority. 
3 Source: Henry County Water & Sewer Authority. 
4 Source: Carroll County Water Authority. 
5 Source: Upper Oconee Basin Water Authority. 

Total Project Cost 

$16,171,2002 

$24,694,2783 

$19,302,4004 

$37,669,1685 

$13,226,2216 

$38,300,0007 

$99,000,0009 

Cost per 

MGDof 

Safe Yield 

$0.49 

million 

$1.8 

million 

$1.4 

million 

$0.71 

million 

$2.3 

million 

$1.1 

million 

$2.8 

million 

6 Source: Georgia Environmental Finance Authority, Georgia Fund Load Increase memorandum, August 22, 2001. 
7 Source: City of Griffin Public Works. 
8 The safe yield and total cost for Hickory Log Creek Reservoir shown in Table 1 are based on the assumption that, 
per the State of Georgia's January 30, 2013 request for the reallocation of storage for water supply in Lake 
Allatoona, Cobb County-Marietta Water Authority (CCMWA) is permitted to replenish its current storage account 
in Lake Allatoona with 100% of the water supply releases made from the Hickory Log Creek Reservoir for the 
benefit of CCMWA. If CCMWA is unable to operate Hickory Log Creek Reservoir in this manner, the safe yield and 

5 
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Introduction 1 

The purpose of this cost analysis was to provide independent cost estimates for water supply 2 
alternatives that could be implemented absent a reallocation from Lake Lanier. These estimates are 3 
used as a verification for costs provided by the State of Georgia regarding the two alternatives that were 4 
brought forward for the Most Likely/ Least Costly alternative analysis in the Water Supply Storage 5 
Assessment 6 

Project Description 7 

The most cost efficient and viable water supply measures to develop alternatives were considered for cost 8 
analysis, new reservoirs and Chattahoochee River Withdrawal and Pumping System.   Expansion of reservoirs 9 
was also heavily considered as a viable option. Due to the lack of data from municipalities and our own (COE) 10 
for expansion of reservoirs through raising dam height and converting flood control to water supply, it was 11 
decided that expansion of reservoirs would only be explored if new reservoirs construction was justified 12 
economically.  Some of the measures considered but excluded due to known costs or viability for further 13 
analysis are: groundwater and aquifer storage and recovery (ASR), conversion from septic system to sewer, 14 
desalination, interbasin transfer.  15 

1.  Chattahoochee River Withdrawal and Pumping System 16 
Chattahoochee River Withdrawal and Pumping System entails a pipeline network and pumps to redirect 17 
treated wastewater from the natural water (Chattahoochee River) back upstream for drinking water 18 
purposes  (just south of Lake Lanier).   Water discharged from waste water treatment plants along the river is 19 
captured at three withdrawal locations and pumped to water treatment plants upstream of the discharge 20 
areas.  The map found on page 41 of the “Water Contingency Planning Task Force Report – Appendix III” was 21 
used as a guide for approximate water reuse withdrawal points and accompanying pipeline location.  22 
Elevation profiles were generated along serendipitous pipeline routes (extrapolated from the figures 23 
provided in the above reports) to determine the location of the Pump stations needed to carry the water to 24 
the furthest points of the map. Analysis was complete to determine the size and pipe material needed to 25 
convey the large quantity of water. Exact location of the network or pumping stations are not determined 26 
nor were the quantity and complexity of valves, air release valves, surge tanks, pumping system 27 
requirements and intake structures technically evaluated at this stage of the process.  The estimated scope of 28 
the Chattahoochee River Withdrawal and Pumping System network is 155 miles with pump stations along the 29 
network providing up to 277 mgd .   30 

2.  New Reservoir Construction  31 
The new reservoir construction entails the storage (earthen dam), pipeline and pumping infrastructures.  32 
Water treatment facilities were excluded based on the assumption that they can or will be able to handle the 33 
additional requested capacity.   Yield analysis and locations can not be identified at this stage of the water 34 
supply study due to lack of time and funding for further investigations or preliminary designs.  Since a size or 35 
number of reservoirs is not given without a yield analysis, the information provided within is given based on 36 
cost/safe yield mgd.  See Cost Methodology for more details.  37 

  38 
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Cost Methodology 1 

There are two measures considered for new water supply, new reservoirs and Chattahoochee River 2 
Withdrawal and Pumping System of water.  Many other measures (see project description for details) were 3 
considered, but eliminated due to the known higher costs and viability.  4 

 The methodology was very similar for both projects.  A Class 5 (parametric) estimate is provided for 5 
economic screening.  The Class 5 estimate is based on 0-2% project definition using parametric estimating 6 
and judgment.  These estimates are not location specific; therefore a design, full scope, real estate or 7 
environmental conditions are unknown.  The estimates identified the appropriate civil works  Work 8 
Breakdown Structure that include 03 reservoirs, 13 pumping plant, 19 Utilities (Pipelines), 01 Lands and 9 
Damages, 30 Planning, Engineering & Design and 31 Construction Management.   10 

Each project site is unique; therefore, without specific locations, costs are difficult to capture.  A  broad 11 
parametric estimate was developed for each measure using information/contracts gathered from actual built 12 
projects from municipalities or the COE.   13 

1.  Price Level 14 
Every contract had different price levels.  For conceptual purposes and comparisons for parametric 15 
estimating, all of the costs were brought to date using CWCCIS tables.  These values are “hidden” in the 16 
safe yield column.  In this case for a Class 5 estimate, without location specific data, escalation is the 17 
best form of determining current price level costs.  CWCCIS accounts used are: (03) Reservoirs, (13) 18 
Pumping Plants , (19) Utilities, (30) PED, (31) Construction Management.   The CWCCIS tables were not 19 
used for the (30) PED or (31) Construction Management Accounts.  Instead a percentage was derived 20 
from actual costs provided by municipalities then the percentage was applied to the 2014 price level.    21 

 22 
2.  Planning, Engineering, Design  23 

The actual costs provided from municipalities for Still Branch Reservoir, Towaligia Reservoir and Hickory 24 
Log Creek Reservoir ranged from 12-17%.  A much lower percentage was used for the Reuse due to the 25 
high cost and level of complexity.  26 

 27 
3.  Lands and Damages- Real Estate 28 

Real Estate has too many variables to accurately determine a value on conceptual designs.  Some of the 29 
variables are dependent on zoning, land condition and land use.  As part of cost engineering judgment 30 
and information provided from Mobile District Real Estate Division the land values have been escalated 31 
using data for the State of Georgia from Real Estate U.S. Census Bureau and Lincoln Institute of Land 32 
Policy.  Instead of using inflation or in many cases deflation from the price level provided to 2014 price 33 
level, a more conservative approach was taken.  Inflation was determined using the given price level 34 
(based on the year of actual land purchase) to the highest point from that given time. For example, Still 35 
Branch Reservoir land acquisition was in 1999.  Therefore I pulled the value of land for Georgia in the 36 
first quarter for 1999.  I then pulled the highest value of land from 1999 to 2014 to determine the 37 
maximum inflation since 1999.  The value would have deflated if I used 2014 value compared to 1999 38 
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value; therefore the previously detailed conservative approach is taking into account the risks involved 1 
in real estate.  2 

After consultation with SAM Real Estate Division, it was also assumed that for the potable reuse 3 
measure, 1/3 of the easements are within the existing right of way.  Real estate costs include 22 acres at 4 
$45,000 per acre and 560 acres of easements at $22,500 for a total of approximately $9,400,000. 5 

 6 
4.  Risk Analysis-Contingency 7 

Due to associated risks, the lack of design and use of parametric cost information, it was agreed 8 
between the COST MCX and SAD that a contingency amount of 30% can be used for the measures. 9 
However, a contingency of 100% was used for 01 Account: Lands and Damages due to the high 10 
fluctuations in costs and unaccounted relocations that may be unavoidable. 11 

Chattahoochee River Withdrawal and Pumping System Details 12 

Contracts for 36” and 60” pipelines and pump stations were gathered from COE and municipality history.  A 13 
wide variety of conditions are within.   14 

For the pump stations, Jacksonville and Savannah COE contracts as well as a parametric estimating website 15 
were compared. For the pipelines, actual contracts (or part of the contracts) provided by municipalities or 16 
COE, most of which are in the surrounding area, were compared and summarized below. 17 
 18 

• Still Branch Contract #1 (provided by municipality) 19 
• SAM Jackson County Water Authority Contract #1 20 
• SAM Jackson County Water Authority Contract #2 (pipeline partially under river) 21 
• Pax Newsletter 22 
• SAM Redstone 23 
• Level Creek Force Main 24 
• North Gwinnett Transmission Main 25 
• Lanier Reuse Lines (provided by  26 
• Lanier Reuse Lines Contract #2 27 
• Hickory Log Creek 28 

 29 
Pumping station costs vary considerably, depending on such factors as location, architectural design, 30 
capacity, pumping head, distance between stations and many more.  It is unreasonable to prelude to a 31 
design for all of the mentioned details for a planning class 5 estimate; therefore parametric estimating 32 
was executed form a wide variety of projects based, for the most part, on capacity.   See Tables 1 and 2 33 
for a summary of the data collected and analyses for the cost development of the 36” and 60” pipeline 34 
construction.  The pumping station costs were based on capacity.  The pumping station cost 35 
development within the reuse network is summarized in Table 3: Basis of Pumping Stations.  36 

 37 
 38 
 39 



4 
 

  1 

Table 1:  Basis for 36" pipeline costs 

Past Construction Contracts  quantity 
unit of 
measure 

  construction 
cost* 

$/in-
ft 

price 
level 

2014 price 
level 

unit 
costs 

*Still Branch Contract #1partial (36") 43,780 lf 6,200,015   2005 8,053,391 183.95 

Jackson County Water Authority (30")Contract 1 31,700 lf 5,574,034   2006 6,909,967 217.98 

***Jackson County Water Authority (30")Contract 2 15,840 
lf 

4,424,283   2006 5,484,654 346.25 

Pax Newsletter 1 lf 142   2013 144.698 144.70 

Redstone 32,902 lf 32,902   2001 2,438,367 209.36 

Level Creek Force Main (36")- Georgia 10,275 lf 2,222,228   2003 3,556,524 346.13 

**North Gwinnett Transmission Main (30" & 48") 23,545 lf 8,043,581 8.17 2007 8,270,843 351.28 

        

   Average Parametric Unit Cost for 36" pipeline $257.09 

        

        

NOTES: 

** Adjusted for 36" through $/in-ft 

* took out portions 24" transmission lines 

***partially under a River 

Redstone provided by Joe Ellsworth 

Jackson County found on shared drive 

Still Branch provided by Municipality 

Level Creek and North Gwinnett provided by Dieter Franz (AE) 
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 1 

  2 

Table 2:  Basis for 60" pipeline costs  

Past Construction Contracts  

quantity unit of 
measure 

  construction 
cost* 

price 
level 

2014 price 
level Diameter (in.) 

 

Lanier Reuse Lines (Steel)  5,500 lf 3,151,259 2003 5,043,375 72  

Lanier Reuse Lines (Steel)  720 lf 412,529 2003 660,224 48  

Lanier Reuse Lines Contract #2 27,021 lf 24,432,354 2007 29,180,439 70  

Pax Newsletter 1 lf 263 2013 268.2008 60  

Hickory Log Creek 5,600 lf 2,750,000 2008 3,183,763 42  

        

        

        

      Average Diameter 65.84 

      $/in-ft 14.89 

   Average Parametric Unit Cost for 60" pipeline $893.17 

        

NOTES:   

There is a lack of 60" pipeline contracts therefore a combination of 42-72" pipelines have been evaluated with a $/in-ft. 

Lanier and Hickory Log are projects advertised by Municipalities and provided by Dieter Franz 
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Table 3:  Basis for Pump Stations 

based on capacity 
capacity 
(mgd) 

No. 
Pumps 

 Unit Costs/ 
(mgd) 

price 
level 

2014 price level Unit 
Costs($/mgd) 

 costwater.com 50 ? 113,562 1999 179300 

  100 ? 87,064 1999 137463 

*SAS Montgomery Pump 
Station 200 4 50000 1999 78944 

319 2142 5 12,737  2000 20293 

9A 269 4 21,991  2000 35035 

362 2260 7 12,880  2000 20521 

361 40 3 54,250  2001 86605 

382 205 3 49,181  2003 79911 

383 22 2 48,240  2003 78382 

385 86 4 30,585  2004 50843 

357 309 5 33,621  2005 59505 

Picayune Strand - Merritt 554 6 82,298  2009 157251 

Picayune Strand - Faka 1679 9 40,293  2010 76441 

Picayune Strand - Miller 791 8 86,024  2013 170625 

      

Average Parametric Unit Cost for Pump Stations w/ intake structures  $          87,937  

Average Parametric Unit Cost for Pump Stations w/o intake structures  $          70,350  

Notes:   

* Savanah project provided by Bill Guidry.  

projects 4-14 provided by Jacksonville 

Intake Structures assumed to be 25% of pump station cost  
 1 
  2 
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The pipeline and pump station costs developed from recent contracts are used to determine an overall class 1 
5 estimate from a rough order magnitude scope provided by SAM engineering design team.  Table 4 contains 2 
the pipeline network costs and Table 5 contains the pumping stations costs.  3 

 
Table 4: ROM Scope and Costs of Potable Reuse Pipeline Network 

Pipeline Location  
Length (mi.) 

No. Pipes TOTAL Length (mi.) TOTAL Length (LF)   

1 Cedar to Bellwood 21.25 5 106.25 561,000   

2 Bellwood to Dekalb 15.3 5 76.5 403,920 964,920 

3 Dekalb to PS #1 18 4 72 380,160   

4 Dekalb to PS #2 4.3 4 17.2 90,816   

5 PS #1 to Forsyth 11.5 4 46 242,880   

6 PS #2 to Buford 13.5 4 54 285,120   

7 Buford to Hall 13.2 4 52.8 278,784 1,277,760 

8 Lake Jackson to PS #3 24.8 2 49.6 261,888   

9 PS #3 to PS #4 19 2 38 200,640   

10 PS #4 to Buford 8.2 2 16.4 86,592   

11 Buford to Lanier WTP 4.8 2 9.6 50,688 599,808 

       

 Assume 60" transmission  1,564,728 LF        @ $1,397,561,645   

 Assume 36" transmission  1,277,760 LF        @ $328,504,406   

       

 Total Pipeline Estimated Construction Cost     $1,726,066,051   

     rounded $1,726,000,000   

 4 
  5 
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 Table 5: ROM Scope and Costs of Reuse Pumping Stations 

Pipeline Location  hp Capacity (mgd) PS Cost/ Segment 
 

1 Cedar to Bellwood 4409 205 18,027,088  

2 Bellwood to Dekalb 3190 205 14,421,671  

3 Dekalb to PS #1 1772 73 5,135,522  

4 Dekalb to PS #2 1802 72 5,065,172  

5 PS #1 to Forsyth 1274 73 5,135,522  

6 PS #2 to Buford 1908 72 5,065,172  

7 Buford to Hall 1120 72 5,065,172  

8 Lake Jackson to PS #3 5574 77 6,771,150  

9 PS #3 to PS #4 5941 77 5,416,920  

10 PS #4 to Buford 3305 77 5,416,920 
 

11 Buford to Lanier WTP 660 77 5,416,920  

      

Total Pump Station Estimated Construction Cost  $  80,937,230   

         $ 81,000,000   

 1 
 2 
 3 

  4 
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New Reservoir Construction Details 1 

Contracts and financial records were provided by cooperating municipalities from the northern Georgia 2 
region for Still Branch (2005), Towaligia(1999) and Hickory Log Reservoirs(2006).  *** 3 

Averages were determined based on a 2014 price level for each of the features except real estate.  The 4 
highest cost was used to remain conservative and reduce some of the risks associated with real estate.  5 

Yield Analysis is not verified by the USACE SAM engineering team.  Costs are based on the assumption that 6 
the yield will be available for combined projects also without an analysis of the interaction between proposed 7 
measures.  Site-specific studies to determine minimum flow would not be beneficial due to time and costs at 8 
this point of the water supply study.   9 

No costs are included for water quality issues.  It is also assumed that existing water treatment facilities can 10 
handle the additional flow or will be modified regardless of the outcome of this study to handle additional 11 
flow.  12 

Table 6 summarizes the averages, but details of the above listed reservoirs are available upon request.  13 

Table 6:  2014 Price Level New Reservoir Construction  

Averages 28 safe yield (mgd) Cost/mgd safe yield 

land acquisition  0.31887 15,337,291.24 547,760.40 /MGD safe yield 

          

reservoir (earthwork)  0.600432  $            36,537,541.39  1,304,912.19   

 pumping stations 0.39419 13,370,048.10 477,501.72   

pipeline  0.21944 11,286,286.25 403,081.65   

environmental (wetland mitigation) 0.600432 3,113,782.25 111,206.51   

PED #VALUE! 10,514,791.75 17% 363,430 

Construction Management   2297271.213 4% 87,420 

          

Construction Costs   69,432,296.47   3,295,311.99 

TOTAL   82,244,359.43 rounded 3,300,000.00 

 14 

 15 

 16 

 17 
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Conclusion 1 

The Chattahoochee River Withdrawal and Pumping System that can supply 277 mgd will cost 2 
approximately $2.57 billion.  The reservoir construction costs are based on an average 28 mgd safe yield 3 
reservoir; therefore the total construction cost would be approximately $128 million.  Since the costs 4 
are so highly variable for reservoir construction, it is better to express the costs per mgd safe yield.  With 5 
that being said, one coud expect the new reservoir construction to be approximately $4.56 million per 1 6 
mgd safe yield. Tables 7 and 8 summarize the Rough Order Magnitude (Class 5) estimates for both 7 
measures described.  8 

If any option is deemed viable from the economic analysis, further details will be explored to provide an 9 
estimate supported by further investigations, preliminary designs, appropriate risk analysis, total project 10 
cost summary and MCACES estimate.   11 

 12 
 13 
 14 
 15 

TABLE 7 - SUMMARY OFCHATTAHOOCHEE RIVER WITHDRAWAL AND PUMPING SYSTEM ROM COST  16 
                                                         (2014 PRICE LEVEL) 17 
WBS  No.         Description                                                      UOM                                 Total  18 
 19 
19.  PIPELINE NETWORK    LS                     $1,726,000,000 20 
      CONTINGENCY    30%      518,000,000 21 
 22 
13.  PUMPING STATIONS    LS            $81,000,000 23 
      CONTINGENCY    30%        24,000,000 24 
 25 
          26 
01. LANDS AND DAMAGES    LS                         $9,400,000     27 
 Land acquisition and ROW easements 28 
     CONTINGENCY    100%          9,400,000 29 
  30 
 31 
30.  PLANNING, ENGINEERING AND DESIGN  LS      $90,000,000 32 

   CONTINGENCY    30%        27,000,000 33 
 34 
31.  CONSTRUCTION MANAGEMENT   LS      $63,000,000               35 

   CONTINGENCY    30%        20,000,000 36 
 37 
 38 
TOTAL PROJECT COST FY-2014     $  2,567,800,000  39 

  40 
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TABLE 8 - SUMMARY OF RESERVOIR ROM COST  1 
                              (2014 PRICE LEVEL- BASED ON 1 MGD SAFE YIELD) 2 
WBS  No.         Description                                                         UOM                                 Total  3 
 4 
03.  RESERVOIRS     LS                       $1,305,000 5 
      CONTINGENCY    30%       391,000 6 
 7 
13.  PUMPING PLANTS    LS                          $881,000 8 
      CONTINGENCY    30%       264,000 9 
 10 
          11 
01. LANDS AND DAMAGES    LS                      $547,800     12 
 Land acquisition and ROW easements 13 
     CONTINGENCY    100%       547,800 14 
  15 
 16 
30.  PLANNING, ENGINEERING AND DESIGN  LS      $395,000 17 

   CONTINGENCY    30%        119,000 18 
 19 
31.  CONSTRUCTION MANAGEMENT   LS         $87,000               20 

   CONTINGENCY    30%           26,000 21 
 22 
 23 
TOTAL PROJECT COST FY-2014     $  4,563,600/1 MGD SAFE YIELD 24 

 25 
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ACF HYDROPOWER IMPACT ANALYSIS 
INTRODUCTION 

This chapter presents an analysis of the effects on hydropower benefits that are expected 
to result from proposed changes to system water control operations within the 
Apalachicola-Chattahoochee-Flint (ACF) River Basin.  The system hydropower benefits 
for energy and capacity were computed for the no action alternative condition, 
representing current water control operations, and for nine alternative flow scenarios 
associated with the recommended ACF Water Control Plan described in previous 
chapters of this Environmental Impact Statement (EIS).  The calculations of hydropower 
energy and capacity benefits are based on a 72-year simulation period (1940-2011) using 
the HEC-ResSim model. 

To understand how system operations can effect hydropower generation we will first 
consider the mathematics used to approximate the amount of power produced from a 
hydropower facility, the power equation (Eq. 1).  This equation shows that power is 
directly proportional to three variables; the efficiency of the plant turbines, the amount of 
flow going through the turbines, and the head, the height of the water in the reservoir 
relative to its height after discharge. 

HQgeP ***=      Eq. 1 

Where P = power (kW), e = turbine efficiency, g = gravitational constant (m/s2), Q-flow 
(m3/s), and H = head (m). 

Reservoir operations can affect all three of these variables.  Higher or lower operational 
reservoir elevations change the head.  Maximum or minimum flow requirements used for 
flood risk management and environmental purpose can affect the flow.  Although power 
is linear in both head and flow, this relationship quickly becomes non-linear with the 
inclusion of efficiency which is both a non-linear function of head and flow. 

In general the hydropower benefits resulting from generation can be divided into two 
components:  energy benefits and capacity benefits.  A change in energy benefits is the 
result of a change in the amount of water that is available to pass through the turbines.  
The value of this benefit changes both daily and seasonally as a function of the systems 
electrical load.  For example energy may be more valuable during the height of the 
summer heat while businesses and residents are attempting to cool their environments 
as opposed to the fall or winter when air conditioners maybe turned off.  The capacity 
benefit is a measure of the amount of capacity that the project can reliably contribute 
towards meeting system peak power demands.



2 
 

The value of the hydropower benefits calculated in this chapter is based upon the cost of 
utilizing the most likely alternative source for power.  For example, if an operational 
strategy reduces hydropower storage or flow, the loss in energy benefits is equivalent to 
the cost of replacing the lost power with the most likely alternative source of power.  In 
addition it may decrease the amount of capacity that the hydropower plant can contribute 
to the peak system load, making it necessary to replace this lost capacity with a thermal 
alternative. 

This chapter contains the following: 1) an overview of the bulk power system for the ACF 
River Basin with an emphasis on hydropower, 2) a descriptive analysis of the potential 
annual and seasonal changes in hydropower production due to water control 
management decisions, and 3) a description of the process of calculating the changes in 
the energy and capacity benefits of the ACF System resulting from the implementation of 
the recommended plan. 

ACF BULK POWER SYSTEM DESCRIPTION 

The ACF Watershed lies primarily in the southeastern sub-region of the SERC Reliability 
Corporation (SERC).  This corporation is responsible for promoting and improving the 
reliability related to the critical infrastructure of the bulk power system in the region.  Since 
1998, the southeastern sub-region has undergone a significant increase in natural gas 
capacity.  Natural gas surpassed coal in percentage of total system capacity in 2010 up 
to 41 percent of the total system in 2012.  Nuclear and hydroelectric energy make up the 
remaining bulk energy with about 15 percent and 10 percent of total system capacity 
respectively and have remained relatively steady.  (Figure 1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1.  HISTORICAL TRENDS FOR THE PERCENT OF TOTAL SYSTEM CAPACITY FOR THE 
ALABAMA/GEORGIA REGION OF SERC
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Coal and nuclear power are predominately run as baseload plants, facilities that produce 
constant rates of generation to meet the systems continuous regional demands.  Natural 
gas and hydropower plants on the other hand are generally run as peaking plants, 
meeting the daily and seasonal peak loads throughout the system.  This is important in 
conceptually understanding what alternative thermal plants might be used to replace 
hydropower if changes in operations dictated such a need.  As an illustrative example 
consider the 2009 monthly generation pattern (Figure 2) reported by the Energy 
Information Administration (EIA) for the southeastern sub-region.  Increases (decreases) 
in percent of total generation for hydropower are matched by decreases (increases) in 
percent generation for natural gas.  The same coupling of energy sources can be seen in 
the relationship between coal and nuclear power. 

 

FIGURE 2.  PERCENT OF TOTAL GENERATION BY FUEL TYPE FOR SOUTHEASTERN SUB-REGION 
OF SERC 
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ACF HYDROPOWER SYSTEM DESCRIPTION 

The U.S. Army Corps of Engineers (USACE) operates four dams with hydropower 
capabilities in the ACF River Basin: Buford Dam, West Point Dam, Walter F. George Lock 
and Dam, and Jim Woodruff Lock and Dam.  Buford Dam, West Point Dam and Walter F. 
George Lock and Dam are operated as peaking plants with an installed capacity of 381 
megawatts (MW) while Jim Woodruff Lock and Dam, located near the confluence of the 
Chattahoochee and Flint Rivers, is operated as a run-of-river plant with an installed 
capacity of 43.3 MW.  Buford and West Point Dams both have small units, generally used 
for system station service, that are excluded from the plant’s combined nameplate 
capacity and Reservoir Simulation model (ResSim) simulation. 

Five non-USACE plants owned by Georgia Power Company (GPC) are also considered 
in this analysis.  Morgan Falls, Barlett’s Ferry, Goat Rock, Oliver, and North Highlands 
(listed in downstream order) all act as modified run-of-river plants.  The GPC plants utilize 
small amounts of storage to help re-regulate the variable releases of the upstream 
USACE reservoirs.  These plants have a combined installed capacity of 342.9 MW. 

Table 1 provides specific plant level details.  In this table an individual plant is described 
by three different capacity terms, each playing a different role in the analysis.  The 
nameplate capacity describes the actual amount of capacity installed for the plant 
according to the turbine manufacturers and does not account for limits imposed by other 
power train equipment.  The maximum or operating capacity describes the maximum 
capacity at which a plant can operate based on the turbines running at full gate, the 
adjustment of the turbine to utilize maximum capacity instead of maximum efficiency. This 
value varies slightly depending on factors such as head and cooling capabilities. This is 
the capacity assumed in the ResSim model.  Finally, the marketable capacity is meant to 
describe the amount of capacity available during the heavy load periods of summer 
months during extreme hydrological conditions such as a drought.  For the Federal plants, 
the marketable capacity was confirmed by Southeastern Power Administration (SEPA), 
while for the GPC plants nameplate capacity (reference http://www.georgiapower.com) 
was assumed for both operating and marketable capacity. 
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FIGURE 3.  MAP OF HYDROPOWER FACILITIES IN THE ACF BASIN
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TABLE 1.  PLANT CHARACTERISTICS FOR USACE AND NON-USACE HYDROPOWER PLANTS 
 
 
Plant 

 
 
Owner 

 
No. of 
Units 

 
(Installed) 

Capacity (MW) 

 
Operating 

Capacity (MW) 

 
Marketable 

Capacity (MW) 
Buford Dam USACE 3 125 116.5 105 

Morgan Falls GPC 7 16.8 16.8 16.8 

West Point Dam USACE 3 88 85.5 75 

Bartletts Ferry GPC 6 197.9 198.6 197.9 

Goat Rock Dam GPC 6 26 40.04 26 

Oliver Dam GPC 4 60 60 60 

North Highlands GPC 4 29.6 35.2 29.6 

Walter F. George USACE 4 168 167.6 150 

Jim Woodruff L&D USACE 3 43.3 43.2 36 

AVERAGE ANNUAL HYDROPOWER GENERATION 

To determine the change in energy generation resulting from implementation of the 
recommended ACF Water Control Plan, an analysis was performed to determine the 
average annual energy generated for the 10 alternatives. Please refer to section 5.2 in 
Vol 1 of FEIS for reference to alternative descriptions. The Alt7-OptionJ has the most 
average annual generation with almost 2.1 million mega-watt hours (MWh) of generation.  
The Alt7-OptionK alternative has the least with only around 2.03 million MWh of annual 
generation.  (Figure 4)  However, the value of the replacement energy has a seasonal 
trend following the demand and generating resource availability through the year.  
Therefore, in calculating annual benefits, it is necessary to look at how the generated 
energy is distributed on a monthly basis.  This is method is discussed in the next section. 
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FIGURE 4.  AVERAGE ANNUAL HYDROPOWER SYSTEM GENERATION BY ALTERNATIVE 
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action alternative for almost all plants.  Alt1-OptionL and Alt7-OptionL also showed a 
small increase for most plants.  The remaining alternatives show a mix of loss and small 
gains for plants within each alternative, with Alt7-OptionH, Alt7-OptionI, and Alt7-OptionK 
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FIGURE 5.  ANNUAL GENERATION PERCENT DIFFERENCE COMPARED TO NO ACTION ALTERNATIVE BROKEN DOWN BY PLANT 
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ENERGY BENEFITS 
Energy benefits are computed as the product of the energy loss in megawatt-hours and 
an energy unit value price ($/MWh).  The energy price is based on the cost of energy 
from a combination of thermal generating plants that would replace the lost energy from 
the hydropower plant due to operational and/or structural changes. 

Energy Price Computation 
This analysis uses a simulation over the period of record to estimate the effects of 
changes in water management on hydropower production.  However, in order to evaluate 
the resulting changes in hydropower benefits over a 50-year period of analysis, forecasts 
of future energy prices are needed.  These forecasted prices also need to reflect seasonal 
variation of both peak and off peak prices. 

Energy Price Data Used 
To estimate regional future energy prices that reflect both seasonal and peak and off-
peak variation two sources of data are required.  The first data source is the EIA long-
term energy forecast, while the second data source is the system λ values reported in the 
Federal Energy Regulatory Commission (FERC) Form 714 reports. 

Energy Information Administration (EIA) Historical and Long-Term 
     Forecast 
Future and historical energy values in this analysis are based on EIA forecasts from the 
supplemental tables of “Annual Energy Outlook” (AEO 2013).  The EIA forecasts are 
developed with the Electricity Market Model (EMM) as part of the National Energy 
Modeling System (NEMS).  The following description is from the model documentation 
report available on the EIA website: 

The National Energy Modeling System (NEMS) was developed to provide 20- to 
25-year forecasts and analyses of energy-related activities.  The NEMS uses a 
central database to store and pass inputs and outputs between the various 
components.  The NEMS Electricity Market Module (EMM) provides a major link 
in the NEMS framework (Figure 1).  In each model year, the EMM receives 
electricity demand from the NEMS demand modules, fuel prices from the NEMS 
fuel supply modules, expectations from the NEMS system module, and 
macroeconomic parameters from the NEMS macroeconomic module.  The EMM 
estimates the actions taken by electricity producers (electric utilities and 
nonutilities) to meet demand in the most economical manner.  The EMM then 
outputs electricity prices to the demand modules, fuel consumption to the fuel 
supply modules, emissions to the integrating module, and capital requirements to 
the macroeconomic module.  The model iterates until a solution is reached for each 
forecast year.



10 
 

In addition to providing average annual energy forecasts of electrical generation prices 
through 2040, AEO 2016 also includes regional forecasts corresponding to North 
American Electric Reliability Corporation (NERC) regional entity sub-regions.  Federal 
ACF hydropower plants are located in the southeastern sub-region of SERC Reliability 
Corporation (SERC/S).  Discussions with SEPA confirmed that most of the electrical 
generation from ACF plants is marketed through SERC/S, and that EIA forecasts of 
thermal generation prices for the SERC/S region was appropriate for this analysis. 

System Lambda 
Because EIA provides only a single average energy value for each future year through 
2040, the EIA forecasts values are used to shape system λ values acquired from the 
Federal Energy Regulatory Commission (FERC) Form 714 reports.  For utilities 
generating electricity from thermal plants, Form 714 requires reporting of hourly energy 
demand (load) and the hourly marginal cost (lambda) of generating one additional MW of 
electrical energy. 

The following explanation of how lambda was calculated is from the FERC Form 714 
report, Part II, Schedule 6, filed for 2010 by Southern Company: 

The Southern Company system lambda is determined hourly and is based on the 
variable costs of the resources that serve the load obligations of the Operating 
Companies plus any sales to third parties.  The variable costs of the resources 
include the components listed below, and may also reflect the cost of purchases.  
The economic dispatch formula used to dispatch Southern’s generating resources 
on the basis of their variable cost components is as follows: 

λ  =  [ { (  2aP + b ) * ( FC + EC ) } + VOM + FH ] * TPF 

 Where: 

 λ   = System lambda 

 a, b = Incremental heat rate coefficients 

 P = Generation level 

 FC = Marginal replacement fuel costs 

 EC = Marginal replacement emission allowance costs 

 VOM = Variable operations and maintenance expenses 

 FH = In-plant fuel handling expenses 

 TPF = Incremental transmission losses (penalty factors) 
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Form 714 reports are available online for the five Southern Company utilities that 
generate thermal power in SERC/S for the years 2008 through 2015:  Alabama Power, 
Georgia Power, Gulf Power, Mississippi Power, and Southern Power.  Although newer 
reports are available, because of the need for consistency between the reports, the 2010 
report continues to be used for this analysis.  The five Southern Company utilities 
represent about three quarters of the fossil fuel generating capacity in the SERC/S sub-
region and about 92 percent of the fossil generation for which system lambda is reported 
to FERC.  While system lambda and load were also reported during this period by 
Southern Mississippi Electric Power Cooperative and Alabama Electric Cooperative, 
formatted data from these companies was not available for the entire period and therefore 
was not included in the calculations described below. 

Methodology for Energy Price Shaping 

To forecast the system λ using the EIA forecasted generation values the following ratio 
is assumed: 

Past

Future

Past

Future

GenerationEIA
GenerationEIA

_
_

=
λ

λ  

This can be rewritten as: 

Past

Past
FutureFuture GenerationEIA

GenerationEIA
_

*_
λ

λ =  

Future system λ values can then be computed by the product of the EIA generation 
forecast and a shaping ratio defined as:  
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GenerationEIA
ioShapingRat

_
λ

=  

To replicate the peak and off peak variation, daily system λ values are  sorted from high 
to low and are averaged using the peak and off peak periods described in the Energy 
Benefits Calculation section below.  Seasonal variability is taken into account by 
computing shaping ratios for each month.  These shaping ratios are computed as 
averages among dates with like month and peak and off-peak classification using the 
equation: 
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TABLE 3.  PEAK AND OFF-PEAK SHAPING FACTORS FOR  SERC/S SUB-REGION USING 
SOUTHERN COMPANY SYSTEM Λ VALUES 

 Peak Off-Peak 
Jan 0.92 0.60 
Feb 0.79 0.58 
Mar 0.74 0.56 
Apr 0.75 0.53 
May 0.76 0.54 
Jun 0.98 0.64 
Jul 1.00 0.67 
Aug 0.87 0.61 
Sep 0.76 0.56 
Oct 0.72 0.55 
Nov 0.68 0.52 
Dec 0.70 0.54 

The proportions in Table 3 were then multiplied by the EIA forecast energy value for each 
year to obtain estimates of monthly on-peak and off-peak values.  To develop the 
annualized prices for each calendar month, the present values of on-peak and off-peak 
prices for each month of the 50-year period of analysis were calculated using the Federal 
discount rate of four percent.  The resulting 50 present values were then summed and 
amortized over the 50-year period of analysis at the Federal discount rate.  The resulting 
annualized prices are shown in Table 4. 

TABLE 4.  AVERAGE ANNUAL ON-PEAK AND OFF-PEAK ENERGY PRICES BY MONTH (2016$) 

 Peak Off-Peak 
January $61.46 $40.08 
February $52.77 $38.74 
March $49.43 $37.41 
April $50.10 $35.40 
May $50.77 $36.07 
June $65.46 $42.75 
July $66.80 $44.76 
August $58.12 $40.75 
September $50.77 $37.41 
October $48.10 $36.74 
November $45.42 $34.74 
December $46.76 $36.07 
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It is important to note that there is a lot of uncertainty and volatility in energy market pricing 
and forecasted energy prices.  As an example of this variation, Figure 6 shows the change 
in annualized energy value between 2010 and 2016.  The prices used for this version of 
the report are the 2016 prices, but past versions of this report have used these other 
year’s prices, depending on when the report was produced.  Based on this snapshot, the 
year-to-year annualized energy price can vary as much as 7.6 percent and averages 
about 4.8 percent difference in these years.  The percent difference in year-to-year 
annualized energy prices from 2010 to 2016 is shown in Table 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 6.  ANNUALIZED EIA ENERGY VALUES VS. ACF SYSTEM ENERGY BENEFITS (2016$) 

TABLE 5.  AVERAGE ANNUAL ENERGY VALUES PERCENT CHANGE 2010 - 2016 
Annual Energy Values Percent Change 

2010 0.0% 
2011 7.6% 
2012 -4.5% 
2013 -2.4% 
2014 5.4% 
2015 5.0% 
2016 -4.1% 
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Energy Benefit Calculations 
Although all plants in this system are defined as peaking plants the actual hydropower 
operations of the individual power plants can vary significantly.  For example some plants 
may turn completely off and then back on again during peak demand periods, while others 
may have a minimum flow requirement that constantly generates a small amount of 
electricity with a maximum generation occurring during peak demand periods.  
Unfortunately, the detailed hourly generation information required from each plant to 
determine the daily peak and off peak percentage of total generation is not available.  To 
calculate the energy benefits, the method assumes that plants will operate to maximize 
energy benefits; that is, to generate the maximum amount of energy during periods of 
peak demand. 

The Southeastern Power Administration (SEPA) confirmed the seasonal variation of peak 
hours for the region.  Eleven daily peaking hours were defined for the winter period from 
October 1 through March 31: 5:00 a.m. to 9:00 a.m. and 3:00 p.m. to 10:00 p.m., Monday 
through Friday.  Six daily peaking hours were defined for the summer period from April 1 
through September 30: 1:00 p.m. to 7:00 p.m., Monday through Friday.  The maximum 
daily amount of peak generation for each plant was then defined as the product of the 
number of daily peaking hours times the installed capacity of the plant. 

Table 6 shows each plants average annual energy benefits under the 10 alternative flow 
scenarios for the Federal plants.  Table 7 shows the average annual energy value of the 
non-Federal plants.  Table 8 shows the aggregate for all Federal and non-Federal plants.  

TABLE 6.  INDIVIDUAL PLANT AND TOTAL SYSTEM ENERGY BENEFITS FOR FEDERAL PLANTS (2016$) 

  Buford West Point Walter F 
George 

Jim 
Woodruff 

Total Federal 
Energy Value 

No Action $6,249,655  $8,401,350  $21,906,299  $10,998,460  $47,555,765  
Alt1-OptionL $6,237,253  $8,501,730  $22,016,947  $11,013,238  $47,769,168  
Alt7-OptionA $6,235,148  $8,389,401  $21,871,504  $10,980,148  $47,476,200  
Alt7-OptionB $6,838,378  $8,602,616  $22,102,969  $10,996,858  $48,540,822  
Alt7-OptionH $5,895,821  $8,397,253  $21,880,835  $10,996,236  $47,170,145  
Alt7-OptionI $5,901,995  $8,375,963  $21,856,884  $10,990,634  $47,125,475  
Alt7-OptionJ $6,833,172  $8,702,600  $22,217,627  $11,012,505  $48,765,904  
Alt7-OptionK $5,873,796  $8,366,414  $21,846,725  $10,990,583  $47,077,518  
Alt7-OptionL $6,229,002  $8,490,763  $21,983,290  $11,000,033  $47,703,087  
Alt7-OptionM $6,081,520  $8,438,877  $21,927,026  $10,995,719  $47,443,141  
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TABLE 7.  INDIVIDUAL PLANT AND TOTAL SYSTEM ENERGY BENEFITS FOR NON-FEDERAL PLANTS (2016$) 

  Morgan Falls Bartlett Goat Rock Oliver North 
Highlands 

Total Non-
Federal Energy 

Value 

No Action $2,898,542  $19,183,268  $8,566,739  $10,743,894  $6,022,906  $47,415,349  

Alt1-OptionL $2,904,318  $19,337,909  $8,626,421  $10,821,033  $6,064,772  $47,754,452  

Alt7-OptionA $2,882,465  $19,162,476  $8,540,103  $10,716,874  $6,006,383  $47,308,301  

Alt7-OptionB $2,996,394  $19,524,311  $8,654,700  $10,874,519  $6,087,828  $48,137,752  

Alt7-OptionH $2,828,286  $19,159,988  $8,557,933  $10,729,693  $6,016,655.74  $47,292,556  

Alt7-OptionI $2,826,139  $19,130,175  $8,542,595  $10,712,278  $6,006,910  $47,218,097  

Alt7-OptionJ $3,003,097  $19,681,330  $8,715,039  $10,952,497  $6,130,289  $48,482,253  

Alt7-OptionK $2,820,918  $19,114,527  $8,538,120  $10,704,914  $6,003,413  $47,181,893  

Alt7-OptionL $2,890,201  $19,322,316  $8,603,429  $10,795,471  $6,049,862  $47,661,279  

Alt7-OptionM $2,861,605  $19,236,390  $8,576,061  $10,757,526  $6,030,354  $47,461,937  
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TABLE 8.  TOTAL SYSTEM ENERGY BENEFITS (FEDERAL AND NON-FEDERAL PLANTS) (2016$) 

 Federal Energy 
Value 

Non-Federal 
Energy Value Total 

No Action $47,555,765  $47,415,349  $94,971,114  
Alt1-OptionL $47,769,168  $47,754,452  $95,523,621  
Alt7-OptionA $47,476,200  $47,308,301  $94,784,501  
Alt7-OptionB $48,540,822  $48,137,752  $96,678,574  
Alt7-OptionH $47,170,145  $47,292,556  $94,462,701  
Alt7-OptionI $47,125,475  $47,218,097  $94,343,573  
Alt7-OptionJ $48,765,904  $48,482,253  $97,248,157  
Alt7-OptionK $47,077,518  $47,181,893  $94,259,411  
Alt7-OptionL $47,703,087  $47,661,279  $95,364,366  
Alt7-OptionM $47,443,141  $47,461,937  $94,905,078  

Capacity Benefits 
Capacity benefits are defined as the product of the change in dependable capacity and a 
capacity unit value, which represents the capital cost of constructing replacement thermal 
capacity. 

The dependable capacity of a hydropower project is a measure of the amount of capacity 
that the project can reliably contribute towards meeting system peak power demands.  If 
a hydropower project always maintains approximately the same head, and there is always 
an adequate supply of stream flow so that there is enough generation for the full capacity 
to be usable in the system load, the full installed generator capacity can be considered 
dependable.  In some cases even the overload capacity is dependable. 

At storage projects, normal reservoir drawdown can result in a reduction of capacity due 
to a loss in head.  At other times, diminished stream flows during low flow periods may 
result in insufficient generation to support the available capacity in the load.  Dependable 
capacity accounts for these factors by giving a measure of the amount of capacity that 
can be provided with some degree of reliability during peak demand periods. 

Dependable Capacity Calculation Procedure 

Dependable capacity can be computed in several ways.  The method that is most 
appropriate for evaluating the dependable capacity of a hydropower plant in a 
predominantly thermal-based power system, like the ACF River Basin, is the average 
availability method.  This method is described in Section 6-7g of EM 1110-2-1701, 
Hydropower, dated 31 December 1985.  The occasional unavailability of a portion of a 
hydropower project's generating capacity due to hydrologic variations should be treated 
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in the same manner as the occasional unavailability of all or part of a thermal plant's 
generating capacity due to forced outages. 

In order to evaluate the average dependable capacity for a project, a long-term record of 
project operation must be used.  Actual project operating records would be most 
desirable; however, certain factors may preclude the use of these records.  The period of 
operation may not be long enough to give a statistically reliable value.  Furthermore, 
operating changes may have occurred over the life of the project, which would make 
actual data somewhat inconsistent.  In order to assure the greatest possible consistency 
in this calculation, the 72-year ResSim simulation for the ACF River Basin was used. 

The dependable capacity calculation procedure for the ACF River Basin projects began 
by approximating each project’s contribution (weekly hours operating on peak) in meeting 
the system capacity requirements demand for the regional critical year.  This contribution 
estimate was determined by first calculating each project’s weekly average energy 
produced (MWh) for the peak demand months of mid-May through mid-September of 
1981, the critical year from the ResSim baseline model run.  This number was then 
divided by SEPA’s defined marketable capacity (MW).  This gave an estimate of weekly 
hours on peak for each project.  Coordination with SEPA confirmed marketable capacity 
values for the USACE hydropower plants and the critical water year of 1981.  Installed 
capacity was assumed for all non-USACE plants 

Next, each project’s weekly average energy (MWh) produced during the peak demand 
months was calculated for each simulated year.  Dividing these values by each project’s 
weekly average hours (H) on peak determined in the previous step, yielded an array of 
yearly dependable capacity values.  The average across the array is each project’s 
average dependable capacity. 

This process is repeated for the two alternative scenarios using the ResSim model runs.  
The total system difference between the scenarios is the gain or loss in dependable 
capacity caused by changes in system water control operations.  The results for capacity 
for the Federal plants, non-Federal plants, and the aggregate, using the No Action 
alternative as the comparison are shown in Tables 9, 10, and 11.
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TABLE 9.  PLANT AND SYSTEM DEPENDABLE CAPACITY CALCULATIONS FOR FEDERAL PLANTS WITH NO ACTION ALTERNATIVE 
 
 
Capacity (MW) 

 
 

Buford 

 
 

West Point 

 
 

Walter F George 

 
 
Jim Woodruff 

 
Federal Dependable 

Capacity Total 
No Action 110.25 82.30 162.14 39.41 394.09 
Alt1-OptionL 110.58 82.54 162.25 39.41 394.79 
Alt7-OptionA 108.32 82.43 162.57 39.39 392.71 
Alt7-OptionB 109.64 82.56 162.46 39.37 394.03 
Alt7-OptionH 107.73 82.72 162.66 39.41 392.53 
Alt7-OptionI 107.49 82.59 162.62 39.41 392.11 
Alt7-OptionJ 110.32 82.63 162.57 39.37 394.90 
Alt7-OptionK 107.40 82.57 162.64 39.41 392.01 
Alt7-OptionL 109.05 82.67 162.58 39.39 393.68 
Alt7-OptionM 108.04 82.61 162.60 39.38 392.62 

TABLE 10.  PLANT AND SYSTEM DEPENDABLE CAPACITY CALCULATIONS FOR NON-FEDERAL PLANTS WITH NO ACTION ALTERNATIVE 

 
 
Capacity (MW) 

 
 

Morgan Falls 

 
 

Bartlett 

 
 

Goat Rock 

 
 

Oliver 

 
 

North Highlands 

 
Non-Federal Dependable 

Capacity Total 
No Action 16.44 195.39 32.49 55.84 31.59 331.74 
Alt1-OptionL 16.48 195.71 32.61 55.92 31.63 332.35 
Alt7-OptionA 16.31 195.53 32.47 55.92 31.58 331.82 
Alt7-OptionB 16.35 195.84 32.74 55.95 31.65 332.54 
Alt7-OptionH 16.32 195.82 32.56 55.97 31.64 332.31 
Alt7-OptionI 16.29 195.61 32.49 55.92 31.61 331.93 
Alt7-OptionJ 16.44 195.98 32.83 55.96 31.68 332.89 
Alt7-OptionK 16.29 195.60 32.49 55.92 31.61 331.90 
Alt7-OptionL 16.37 196.00 32.63 56.00 31.66 332.66 
Alt7-OptionM 16.33 195.74 32.56 55.95 31.63 332.21 
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TABLE 11.  TOTAL SYSTEM DEPENDABLE CAPACITY (FEDERAL AND NON-FEDERAL PLANTS) WITH NO ACTION ALTERNATIVE 

Capacity (MW) 
Federal 

Dependable 
Capacity 

Difference 
From No 

Action 

Non-Federal 
Dependable 

Capacity 

Difference 
From No 

Action 

 
 

Total 

 
Total Difference 
from No Action 

No Action 394.09  331.74  725.83 0.00 

Alt1-OptionL 394.79 0.70 332.35 0.61 727.14 1.31 

Alt7-OptionA 392.71 -1.39 331.82 0.08 724.52 -1.31 

Alt7-OptionB 394.03 -0.06 332.54 0.80 726.57 0.74 

Alt7-OptionH 392.53 -1.57 332.31 0.57 724.84 -1.00 

Alt7-OptionI 392.11 -1.99 331.93 0.19 724.03 -1.80 

Alt7-OptionJ 394.90 0.81 332.89 1.15 727.79 1.95 

Alt7-OptionK 392.01 -2.08 331.90 0.16 723.91 -1.93 

Alt7-OptionL 393.68 -0.41 332.66 0.92 726.34 0.51 

Alt7-OptionM 392.62 -1.47 332.21 0.47 724.84 -1.00 
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Capacity Unit Value Calculation 

Capacity unit values represent the capital cost and the fixed O&M cost of the most likely 
thermal generation alternative that would carry the same increment of load as the 
proposed hydropower project or modification.  As discussed below in the screening curve 
analysis description, the cost effectiveness of the different thermal resources depends on 
how and when the resource is used.  For example, coal-fired plants may be used to 
replace a base loading hydropower plant while a gas-fired turbine plant may be used to 
replace a peaking hydropower operation.  A combined cycle plant would be used in an 
intermediate mode of load-following.  In this section the process of determining the least 
costly, most likely combination of thermal generation resources, which comprise the 
thermal alternative to hydropower, is described.  Also, the method calculating the capacity 
unit value is presented. 

Typical Hourly System Generation 

To establish the most likely thermal alternative, an analysis of how the hydropower 
system is currently operated is performed.  The goal of this analysis is to show how much 
capacity can be defined as base load, how much can be defined as intermediate load, 
and how much can be defined as peaking.  Typically the process of computing a capacity 
value is done on a plant by plant basis, however the necessary data, hourly generation 
for a typical year was only available for the four USACE plants.  In this regard, a total 
system typical hourly generation exceedance curve is developed. 

To produce the total system exceedance chart, two assumptions were made.  First, the 
non-USACE plants acted similar in operation to the four USACE plants.  This assumption 
is reasonable since the non-USACE plants are similarly defined as peaking plants like the 
USACE facilities.  Secondly, a further assumption was made that the USACE hydropower 
plants’ typical year occurred concurrently.  With these assumptions the typical hourly 
generations for the USACE plants were combined and then divided by the Total 
nameplate capacity of all four USACE plants.  This allows for an exceedance curve for 
percent of nameplate capacity.  This can then be made to represent the entire system by 
simply multiplying the y-axis of the load duration curve by the total system capacity of 
ACF System.  (Figure 7) 
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FIGURE 7.  LOAD DURATION CURVE FOR ACF WATERSHED HYDROPOWER SYSTEM 

Screening Curve Analysis 

A screening curve is a plot of annual total plant costs for a thermal generating plant [fixed 
(capacity) cost plus variable (operating) cost] versus annual plant factor.  When this is 
applied to multiple types of thermal generation resources, the screening curve provides 
an algebraic way to show which type of thermal generation is the least cost alternative for 
each plant factor range. 

The screening curve assumes a linear function defined by the following equation: 

AC = CV + (EV * 0.0876 * PF) 

where: AC  =  annual thermal generating plant total cost ($/kW-year) 

   CV  =  thermal generating plant capacity cost ($/KkW-year) 

  EV  =  thermal generating plant operating cost ($/MWh) 

Capacity unit values for coal-fired steam, gas-fired combined cycle and combustion 
turbine plants were computed using procedures developed by the Federal Energy 
Regulatory Commission (FERC).  Capacity values were computed for the SEPA region 
based on a 2.875 percent interest rate and 2016 price levels.  Adjusted capacity values 
are shown in Table 12.  The adjusted capacity values incorporate adjustments to account 
for differences in reliability and operating flexibility between hydropower and thermal 
generating power plants.  See EM 1110-2-1701, Hydropower, Section 9-5c for further 
discussion of the capacity value FERC adjustments. 
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TABLE 12.  ADJUSTED CAPACITY AND OPERATING COSTS FOR SEPA REGION (2016$) 
 

 

 

Thermal Generating Plant 
Type 

Adjusted 
Capacity Cost 

Operating 
Cost 

$/KW-Year $/MWh 

Coal-Fired Steam $278.75 $32.59 

Combined Cycle $175.75 $31.46 

Combustion Turbine $93.78 $48.50 

Operating costs for coal-fired steam, gas-fired combined cycle and gas-fired combustion 
turbine plants were developed using information obtained from the publication EIA 
Electric Power Monthly (DOE/EIA-0226) and other sources.  The information obtained 
included fuel costs, heat rates and variable O&M costs.  Since current USACE policy does 
not allow the use of real fuel cost escalation, these values were assumed to apply over 
the entire period of analysis. 

The plot for each thermal generation type was developed by computing the annual plant 
cost for various plant factors ranging from zero to 100 percent.  The plots are shown in 
Figure 8. 

 

FIGURE 8.  REGIONAL SCREENING CURVE FOR VARIOUS THERMAL ALTERNATIVES IN THE SEPA REGION 
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Composite Unit Capacity Value 

The process for calculating the composite unit capacity value for the ACF River Basin 
System is described by the following algorithm and is illustrated in Figure 9. 

Composite Unit Capacity Algorithm: 

The following is the algorithm used to compute composite unit capacity. 

1. From the screening curve, determine the “breakpoints” (the plant factors at 
which the least cost plant type changes). 

2. Find the points on the generation-duration curve where the percent of time 
generation is numerically identical to the plant factor breakpoints defined in the 
preceding step; these intersection points define the portion of the generation 
that would be carried by each thermal generation plant type. 

3. Calculate percent of total generating capacity for each thermal alternative using 
the portions defined in step 2. 

4. Calculate the composite unit capacity of the system as an average of each the 
thermal alternative’s capacity cost weighted by their percent of total generating 
capacity defined in step 3. 

The composite unit capacity values are computed for ACF River Basin System is 
calculated in Table 13. 

 
FIGURE 9.  ILLUSTRATIVE EXAMPLE OF COMPOSITE UNIT CAPACITY VALUE FOR ACF RIVER BASIN 

      HYDROPOWER SYSTEM 
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TABLE 13.  COMPOSITE UNIT CAPACITY VALUE FOR ACF SYSTEM  

Total System 

Estimated 
Replacement 

Capacity 
(MW) 

Percentage of total 
Generating 

Capacity (MW) 

Capacity 
Cost ($/KW-

yr) 
Weighted Value 

($)  
Combustion 
Turbine 650.44 0.855 93.78 80.21  
Combined Cycle 110 0.145 175.75 25.42  
Coal 0 0 278.75 0  

   2016 $ $105.64 

weighted 
average 
($/KW-yr) 

   

Dependable Capacity Value 

The dependable capacity value is computed as the product of the systems dependable 
capacity (MW) and the composite unit capacity value ($/MW) that reflects the most likely 
thermal alternative shown in Table 13.  Tables 14, 15, 16 shows the dependable capacity 
values for Federal Plants, Non-Federal plants, and the combination as compared to the 
No Action alternative. 
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TABLE 14.  PLANT AND SYSTEM CAPACITY VALUES FOR FEDERAL PLANTS FOR ALL ALTERNATIVES (2016$) 

 
 

Capacity (MW) 

 
 

Buford 

 
 

West Point 

 
Walter F 
George 

 
 

Jim Woodruff 

Federal 
Dependable 

Capacity Total 

No Action $11,646,034 $8,693,608 $17,127,790 $4,163,549 $41,630,980 

Alt1-OptionL $11,681,819 $8,719,354 $17,139,792 $4,163,609 $41,704,574 

Alt7-OptionA $11,442,095 $8,707,392 $17,173,743 $4,160,984 $41,484,214 

Alt7-OptionB $11,582,503 $8,721,115 $17,162,061 $4,158,606 $41,624,286 

Alt7-OptionH $11,380,799 $8,738,637 $17,182,794 $4,163,110 $41,465,340 

Alt7-OptionI $11,354,763 $8,724,640 $17,178,652 $4,162,962 $41,421,018 

Alt7-OptionJ $11,654,351 $8,729,037 $17,173,643 $4,159,240 $41,716,272 

Alt7-OptionK $11,345,074 $8,722,311 $17,180,346 $4,163,177 $41,410,908 

Alt7-OptionL $11,519,960 $8,732,731 $17,174,110 $4,160,570 $41,587,370 

Alt7-OptionM $11,413,151 $8,726,381 $17,176,216 $4,159,923 $41,475,671 
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TABLE 15.  PLANT AND SYSTEM CAPACITY VALUES FOR NON-FEDERAL PLANTS FOR ALL ALTERNATIVES (2016$) 

 
 
 
Capacity (MW) 

 
 
 
Morgan Falls 

 
 
 
Bartlett 

 
 
 
Goat Rock 

 
 
 
Oliver 

 
 
North 
Highlands 

Non-Federal 
Dependable 
Capacity 
Total 

No Action $1,736,275 $20,639,925 $3,432,275 $5,898,838 $3,336,731 $35,044,043 
Alt1-OptionL $1,741,178 $20,673,988 $3,445,296 $5,906,837 $3,341,171 $35,108,469 
Alt7-OptionA $1,722,638 $20,655,482 $3,430,257 $5,907,441 $3,336,238 $35,052,056 
Alt7-OptionB $1,727,535 $20,688,393 $3,458,294 $5,910,871 $3,343,645 $35,128,737 
Alt7-OptionH $1,724,038 $20,686,014 $3,439,354 $5,912,051 $3,342,733 $35,104,190 
Alt7-OptionI $1,720,887 $20,663,776 $3,432,582 $5,906,842 $3,339,553 $35,063,640 
Alt7-OptionJ $1,736,774 $20,702,646 $3,467,849 $5,911,700 $3,346,053 $35,165,022 
Alt7-OptionK $1,720,325 $20,662,510 $3,431,750 $5,906,701 $3,339,286 $35,060,571 
Alt7-OptionL $1,729,407 $20,704,372 $3,447,110 $5,915,731 $3,344,450 $35,141,070 
Alt7-OptionM $1,724,963 $20,677,834 $3,439,645 $5,910,449 $3,340,993 $35,093,885 

TABLE 16.  SYSTEM CAPACITY VALUES FOR FEDERAL AND NON-FEDERAL PLANTS FOR ALL ALTERNATIVES (2016$) 

  
Federal Dependable Capacity 

Non-Federal 
Dependable Capacity 

 
Total 

No Action $41,630,980 $35,044,043 $76,675,023 

Alt1-OptionL $41,704,574 $35,108,469 $76,813,043 

Alt7-OptionA $41,484,214 $35,052,056 $76,536,270 

Alt7-OptionB $41,624,286 $35,128,737 $76,753,023 

Alt7-OptionH $41,465,340 $35,104,190 $76,569,530 

Alt7-OptionI $41,421,018 $35,063,640 $76,484,658 

Alt7-OptionJ $41,716,272 $35,165,022 $76,881,293 

Alt7-OptionK $41,410,908 $35,060,571 $76,471,479 

Alt7-OptionL $41,587,370 $35,141,070 $76,728,440 

Alt7-OptionM $41,475,671 $35,093,885 $76,569,556 
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Hydropower Benefits Foregone 

The following tables present a summary of the energy, capacity and total hydropower 
benefits of the nine alternatives.  Benefits are calculated as a difference from a defined 
alternative. In this section there are two groupings with a different alternative for 
comparison. 

1) All Alternatives with No Action as baseline 
2) Alt7 Alternatives with Alt7-OptionJ as baseline 

Energy Benefits: 

Tables 17, 18, and 19 show the energy benefits by plant as compared to the No Action 
alternative.  Tables 20, 21, and 22 show the energy benefits by plant as compared to the 
Alt7-OptionJ alternative. 
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TABLE 17.  ENERGY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER FEDERAL PLANTS - ALL ALTERNATIVES COMPARED TO NO ACTION (2016$) 

  Buford Buford 
Difference West Point West Point 

Difference 
Walter F 
George 

Walter F 
George 

Difference 

Jim 
Woodruff 

Jim 
Woodruff 
Difference 

Total 
Federal 
Energy 
Value 

Total 
Federal 
Energy 
Value 

Difference 

No Action $6,249,655    $8,401,350    $21,906,299    $10,998,460    $47,555,765    

Alt1-OptionL $6,237,253  ($12,402) $8,501,730  $100,380  $22,016,947  $110,648  $11,013,238  $14,777  $47,769,168  $213,404  

Alt7-
OptionA $6,235,148  

($14,507) $8,389,401  ($11,949) $21,871,504  ($34,795) $10,980,148  ($18,313) $47,476,200  ($79,564) 

Alt7-
OptionB $6,838,378  

$588,723  $8,602,616  $201,267  $22,102,969  $196,670  $10,996,858  ($1,602) $48,540,822  $985,057  

Alt7-
OptionH $5,895,821  

($353,834) $8,397,253  ($4,096) $21,880,835  ($25,464) $10,996,236  ($2,225) $47,170,145  ($385,620) 

Alt7-OptionI $5,901,995  ($347,660) $8,375,963  ($25,387) $21,856,884  ($49,415) $10,990,634  ($7,827) $47,125,475  ($430,289) 

Alt7-OptionJ $6,833,172  $583,516  $8,702,600  $301,250  $22,217,627  $311,328  $11,012,505  $14,045  $48,765,904  $1,210,139  

Alt7-
OptionK $5,873,796  

($375,859) $8,366,414  ($34,936) $21,846,725  ($59,574) $10,990,583  ($7,878) $47,077,518  ($478,246) 

Alt7-OptionL $6,229,002  ($20,653) $8,490,763  $89,413  $21,983,290  $76,991  $11,000,033  $1,573  $47,703,087  $147,323  

Alt7-
OptionM $6,081,520  

($168,135) $8,438,877  $37,527  $21,927,026  $20,727  $10,995,719  ($2,742) $47,443,141  ($112,623) 
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TABLE 18.  ENERGY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER NON-FEDERAL PLANTS - ALL ALTERNATIVES COMPARED TO NO ACTION (2016$) 

 
 
 

Morgan 
Falls 

 
Morgan 

Falls 
Difference 

 
 
 

Bartlett 

 
 

Bartlett 
Difference 

 
 
 

Goat Rock 

 
Goat Rock 
Difference 

 
 
 

Oliver 

 
 

Oliver 
Difference 

 
 

North 
Highlands 

 
North 

Highlands 
Difference 

Total Non-
Federal 
Energy 
Value 

Total Non-
Federal 
Energy 
Value 

No Action $2,898,542    $19,183,268    $8,566,739    $10,743,894    $6,022,906    $47,415,349    

Alt1-OptionL $2,904,318  $5,777  $19,337,909  $154,641  $8,626,421  $59,682  $10,821,033  $77,139  $6,064,772  $41,866  $47,754,452  $339,103  
Alt7-

OptionA $2,882,465  ($16,077) $19,162,476  ($20,792) $8,540,103  ($26,636) $10,716,874  ($27,021) $6,006,383  ($16,522) $47,308,301  ($107,048) 

Alt7-
OptionB $2,996,394  $97,852  $19,524,311  $341,043  $8,654,700  $87,961  $10,874,519  $130,625  $6,087,828  $64,922  $48,137,752  $722,403  

Alt7-
OptionH $2,828,286  ($70,256) $19,159,988  ($23,280) $8,557,933  ($8,806) $10,729,693  ($14,202) $6,016,656  ($6,250) $47,292,556  ($122,793) 

Alt7-OptionI $2,826,139  ($72,403) $19,130,175  ($53,093) $8,542,595  ($24,144) $10,712,278  ($31,616) $6,006,910  ($15,996) $47,218,097  ($197,252) 

Alt7-OptionJ $3,003,097  $104,556  $19,681,330  $498,062  $8,715,039  $148,300  $10,952,497  $208,603  $6,130,289  $107,384  $48,482,253  $1,066,904  
Alt7-

OptionK $2,820,918  ($77,624) $19,114,527  ($68,741) $8,538,120  ($28,619) $10,704,914  ($38,980) $6,003,413  ($19,493) $47,181,893  ($233,456) 

Alt7-OptionL $2,890,201  ($8,341) $19,322,316  $139,048  $8,603,429  $36,690  $10,795,471  $51,577  $6,049,862  $26,956  $47,661,279  $245,930  
Alt7-

OptionM $2,861,605  ($36,936) $19,236,390  $53,122  $8,576,061  $9,322  $10,757,526  $13,632  $6,030,354  $7,448  $47,461,937  $46,588  

 

TABLE 19.  ENERGY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM ALTERNATIVES COMPARED TO NO ACTION (2016$) 

 Total Energy Value Energy Benefit Difference 
from Baseline (No Action) 

No Action $94,971,114    
Alt1-OptionL $95,523,621  $552,507  
Alt7-OptionA $94,784,501  ($186,612) 
Alt7-OptionB $96,678,574  $1,707,460  
Alt7-OptionH $94,462,701  ($508,413) 
Alt7-OptionI $94,343,573  ($627,541) 
Alt7-OptionJ $97,248,157  $2,277,043  
Alt7-OptionK $94,259,411  ($711,703) 
Alt7-OptionL $95,364,366  $393,253  
Alt7-OptionM $94,905,078  ($66,036) 
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TABLE 20.  ENERGY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER FEDERAL PLANTS - ALL ALTERNATIVES COMPARED TO ALT7-OPTIONJ (2016$) 

 

 
 
 

Buford 

 
 

Buford 
Difference 

 
 

West Point 

 
West Point 
Difference 

 
 

Walter F 
George 

 
Walter F 
George 

Difference 

 
 

Jim Woodruff 

 
Jim Woodruff 

Difference 

Total Federal 
Energy Value 

Total Federal 
Energy Value 

Difference 

Alt7-OptionJ $6,833,172    $8,702,600    $22,217,627    $11,012,505    $48,765,904    

Alt7-OptionA $6,235,148  ($598,024) $8,389,401  ($313,199) $21,871,504  ($346,123) $10,980,148  ($32,358) $47,476,200  ($1,289,704) 

Alt7-OptionB $6,838,378  $5,207  $8,602,616  ($99,983) $22,102,969  ($114,659) $10,996,858  ($15,647) $48,540,822  ($225,082) 

Alt7-OptionH $5,895,821  ($937,350) $8,397,253  ($305,346) $21,880,835  ($336,793) $10,996,236  ($16,270) $47,170,145  ($1,595,759) 

Alt7-OptionI $5,901,995  ($931,177) $8,375,963  ($326,637) $21,856,884  ($360,743) $10,990,634  ($21,872) $47,125,475  ($1,640,428) 

Alt7-OptionK $5,873,796  ($959,375) $8,366,414  ($336,186) $21,846,725  ($370,902) $10,990,583  ($21,923) $47,077,518  ($1,688,385) 

Alt7-OptionL $6,229,002  ($604,170) $8,490,763  ($211,837) $21,983,290  ($234,338) $11,000,033  ($12,472) $47,703,087  ($1,062,817) 

Alt7-OptionM $6,081,520  ($751,651) $8,438,877  ($263,723) $21,927,026  ($290,601) $10,995,719  ($16,787) $47,443,141  ($1,322,763) 

Alt7-OptionJ $6,833,172    $8,702,600    $22,217,627    $11,012,505    $48,765,904    

 

TABLE 21.  ENERGY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER FEDERAL PLANTS - ALL ALTERNATIVES COMPARED TO ALT7-OPTIONJ (2016$) 

 
 

Morgan 
Falls 

Morgan 
Falls 

Difference 

 
 

Bartlett 

 
Bartlett 

Difference 

 
 

Goat Rock 

 
Goat Rock 
Difference 

 
 

Oliver 

 
Oliver 

Difference 

 
North 

Highlands 

North 
Highlands 
Difference 

Total Non-
Federal 
Energy 
Value 

Total Non-
Federal 

Energy Value 

Alt7-OptionJ $3,003,097    $19,681,330    $8,715,039    $10,952,497    $6,130,289    $48,482,253    

Alt7-
OptionA $2,882,465  ($120,632) $19,162,476  ($518,854) $8,540,103  ($174,936) $10,716,874  ($235,624) $6,006,383  ($123,906) $47,308,301  ($1,173,952) 

Alt7-
OptionB $2,996,394  ($6,704) $19,524,311  ($157,019) $8,654,700  ($60,338) $10,874,519  ($77,978) $6,087,828  ($42,462) $48,137,752  ($344,501) 

Alt7-
OptionH $2,828,286  ($174,811) $19,159,988  ($521,342) $8,557,933  ($157,105) $10,729,693  ($222,805) $6,016,656  ($113,634) $47,292,556  ($1,189,697) 

Alt7-OptionI $2,826,139  ($176,958) $19,130,175  ($551,155) $8,542,595  ($172,443) $10,712,278  ($240,220) $6,006,910  ($123,380) $47,218,097  ($1,264,156) 

Alt7-
OptionK $2,820,918  ($182,180) $19,114,527  ($566,803) $8,538,120  ($176,919) $10,704,914  ($247,583) $6,003,413  ($126,876) $47,181,893  ($1,300,360) 

Alt7-OptionL $2,890,201  ($112,896) $19,322,316  ($359,014) $8,603,429  ($111,610) $10,795,471  ($157,026) $6,049,862  ($80,428) $47,661,279  ($820,974) 

Alt7-
OptionM $2,861,605  ($141,492) $19,236,390  ($444,940) $8,576,061  ($138,977) $10,757,526  ($194,971) $6,030,354  ($99,935) $47,461,937  ($1,020,316) 

Alt7-OptionJ $3,003,097    $19,681,330    $8,715,039    $10,952,497    $6,130,289    $48,482,253    
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Table 22.  Energy Benefits for the ACF River Basin Hydropower System Alt7 alternatives compared to Alt7-OptionJ (2016$) 

 Total Energy Value Energy Benefit Difference 
from Baseline (Alt7-OptionJ) 

Alt7-OptionJ $97,248,157    

Alt7-OptionA $94,784,501  ($2,463,656) 

Alt7-OptionB $96,678,574  ($569,583) 

Alt7-OptionH $94,462,701  ($2,785,456) 

Alt7-OptionI $94,343,573  ($2,904,584) 

Alt7-OptionK $94,259,411  ($2,988,746) 

Alt7-OptionL $95,364,366  ($1,883,791) 

Alt7-OptionM $94,905,078  ($2,343,079) 
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Capacity Benefits: 

Tables 23 and 24 show the dependable capacity benefits for each alternative as 
compared to the No Action and Alt7-OptionJ alternatives. 

TABLE 23.  CAPACITY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM ALL 
ALTERNATIVES COMPARED TO NO ACTION (2016$) 

  

Federal 
Dependable 
Capacity 
Value 

Federal 
Capacity 
Benefit 
Difference 
from No Action 

Non-Federal 
Dependable 
Capacity 
Value 

Non-Federal 
Capacity Benefit 
Difference from 
No Action 

Total 
Dependable 
Capacity 
Value 

Total Capacity 
Benefit 
Difference from 
No Action 

No Action $41,630,980 $0  $35,044,043 $0  $76,675,023 $0  
Alt1-OptionL $41,704,574 $73,594  $35,108,469 $64,426  $76,813,043 $138,020  
Alt7-OptionA $41,484,214 ($146,766) $35,052,056 $8,013  $76,536,270 ($138,753) 
Alt7-OptionB $41,624,286 ($6,694) $35,128,737 $84,694  $76,753,023 $78,000  
Alt7-OptionH $41,465,340 ($165,640) $35,104,190 $60,146  $76,569,530 ($105,494) 
Alt7-OptionI $41,421,018 ($209,962) $35,063,640 $19,597  $76,484,658 ($190,365) 
Alt7-OptionJ $41,716,272 $85,292  $35,165,022 $120,978  $76,881,293 $206,270  
Alt7-OptionK $41,410,908 ($220,072) $35,060,571 $16,528  $76,471,479 ($203,544) 
Alt7-OptionL $41,587,370 ($43,610) $35,141,070 $97,027  $76,728,440 $53,417  
Alt7-OptionM $41,475,671 ($155,309) $35,093,885 $49,842  $76,569,556 ($105,467) 

TABLE 24.  CAPACITY BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM  
ALT7 ALTERNATIVES COMPARED TO ALT7-OPTIONJ (2016$) 

 
Federal 
Dependable 
Capacity 
Value 

Federal 
Capacity 
Benefit 
Difference 
from 
Alt7_OptJN0 

Non-Federal 
Dependable 
Capacity 
Value 

Non-Federal 
Capacity 
Benefit 
Difference 
from 
Alt7_OptJN0 

Total 
Dependable 
Capacity 
Value 

Total 
Capacity 
Benefit 
Difference 
from Alt7-
OptionJ 

Alt7-OptionJ $41,716,272  $0  $35,165,022 $0  $76,881,293 $0  

Alt7-OptionA $41,484,214  ($237,382) $35,052,056 ($126,774) $76,536,270 ($364,156) 

Alt7-OptionB $41,624,286  ($93,299) $35,128,737 ($39,619) $76,753,023 ($132,918) 

Alt7-OptionH $41,465,340  ($209,359) $35,104,190 ($69,555) $76,569,530 ($278,915) 

Alt7-OptionI $41,421,018  ($260,452) $35,063,640 ($111,578) $76,484,658 ($372,030) 

Alt7-OptionK $41,410,908  ($270,266) $35,060,571 ($114,753) $76,471,479 ($385,018) 

Alt7-OptionL $41,587,370  ($120,575) $35,141,070 ($36,573) $76,728,440 ($157,148) 

Alt7-OptionM $41,475,671  ($186,010) $35,093,885 ($82,296) $76,569,556 ($268,306) 
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Total Hydropower Benefits: 

Tables 25, 26, and 27 show the total hydropower benefits (capacity and energy) for each 
set of comparisons. 

TABLE 25.  TOTAL HYDROPOWER BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM  
ALL ALTERNATIVES COMPARED TO NO ACTION (2016$) 

  Energy Value Capacity Value Total Value Benefits Foregone 
compared to No Action 

No Action $94,971,114  $76,675,023  $171,646,137  $0  
Alt1-OptionL $95,523,621  $76,813,043  $172,336,664  $690,527  
Alt7-OptionA $94,784,501  $76,536,270  $171,320,772  ($325,365) 
Alt7-OptionB $96,678,574  $76,753,023  $173,431,597  $1,785,460  
Alt7-OptionH $94,462,701  $76,569,530  $171,032,231  ($613,907) 
Alt7-OptionI $94,343,573  $76,484,658  $170,828,231  ($817,906) 
Alt7-OptionJ $97,248,157  $76,881,293  $174,129,450  $2,483,313  
Alt7-OptionK $94,259,411  $76,471,479  $170,730,890  ($915,247) 
Alt7-OptionL $95,364,366  $76,728,440  $172,092,807  $446,669  
Alt7-OptionM $94,905,078  $76,569,556  $171,474,634  ($171,503) 

TABLE 26.  TOTAL HYDROPOWER BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM 
ALT7 ALTERNATIVES COMPARED TO ALT7-OPTIONJ (2016$) 

  Energy Value Capacity Value Total Value Benefits Foregone 
compared to Alt7-OptionJ 

Alt7-OptionJ $97,248,157  $76,881,293  $174,129,450  $0  
Alt7-OptionA $94,784,501  $76,536,270  $171,320,772  ($2,808,679) 
Alt7-OptionB $96,678,574  $76,753,023  $173,431,597  ($697,853) 
Alt7-OptionH $94,462,701  $76,569,530  $171,032,231  ($3,097,220) 
Alt7-OptionI $94,343,573  $76,484,658  $170,828,231  ($3,301,220) 
Alt7-OptionK $94,259,411  $76,471,479  $170,730,890  ($3,398,560) 
Alt7-OptionL $95,364,366  $76,728,440  $172,092,807  ($2,036,644) 
Alt7-OptionM $94,905,078  $76,569,556  $171,474,634  ($2,654,816) 

FEDERAL BENEFITS 

For some calculations, it is necessary to look at the Federal Benefits by themselves.  This 
section calculates three metrics of Federal Benefits; benefits foregone, replacement cost 
of power, and revenue foregone.  These benefits are calculated as a difference from a 
defined alternative.  In this section we analyze two groupings: 
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1)  All Alternatives with No Action alternative comparison 

2)  Alt7 Alternatives with Alt7-OptionJ alternative comparison 

Benefits Foregone: (Replacement Costs of Power) 

Tables 27, 28, and 29 calculates the benefits foregone for the two groupings described 
above. 

TABLE 27.  FEDERAL HYDROPOWER VALUE FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM 
ALL ALTERNATIVES COMPARED TO NO ACTION (2016$) 

 Energy Value 
(Federal System) 

Capacity Value 
(Federal System) 

Total Value 
(Federal System) 

Benefits Foregone 
compared to No Action 

No Action $47,555,765  $41,630,980  $89,186,745  $0  

Alt1-OptionL $47,769,168  $41,704,574  $89,473,742  $286,998  

Alt7-OptionA $47,476,200  $41,484,214  $88,960,414  ($226,330) 

Alt7-OptionB $48,540,822  $41,624,286  $90,165,108  $978,363  

Alt7-OptionH $47,170,145  $41,465,340  $88,635,485  ($551,259) 

Alt7-OptionI $47,125,475  $41,421,018  $88,546,493  ($640,251) 

Alt7-OptionJ $48,765,904  $41,716,272  $90,482,176  $1,295,431  

Alt7-OptionK $47,077,518  $41,410,908  $88,488,426  ($698,318) 

Alt7-OptionL $47,703,087  $41,587,370  $89,290,457  $103,712  

Alt7-OptionM $47,443,141  $41,475,671  $88,918,812  ($267,932) 

TABLE 28.  FEDERAL HYDROPOWER BENEFITS FOR THE ACF RIVER BASIN HYDROPOWER SYSTEM 
ALT7 ALTERNATIVES COMPARED TO ALT7-OPTIONJ (2016$) 

  Energy Value 
(Federal System) 

Capacity Value 
(Federal System) 

Total Value 
(Federal System) 

Benefits Foregone 
compared to  
Alt7-OptionJ 

Alt7-OptionJ $48,765,904  $41,716,272  $90,482,176  $0  

Alt7-OptionA $47,476,200  $41,484,214  $88,960,414  ($1,521,761) 

Alt7-OptionB $48,540,822  $41,624,286  $90,165,108  ($317,068) 

Alt7-OptionH $47,170,145  $41,465,340  $88,635,485  ($1,846,690) 

Alt7-OptionI $47,125,475  $41,421,018  $88,546,493  ($1,935,682) 

Alt7-OptionK $47,077,518  $41,410,908  $88,488,426  ($1,993,749) 

Alt7-OptionL $47,703,087  $41,587,370  $89,290,457  ($1,191,718) 

Alt7-OptionM $47,443,141  $41,475,671  $88,918,812  ($1,563,363) 
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Revenue Foregone 

SEPA markets its power charging both a capacity rate and an energy rate (Tables 29 and 
30).  The revenue SEPA generates is created from a fixed capacity charge defined by its 
marketable capacity explained in Table 1 and the variable annual generation. 

 

TABLE 29.  CAPACITY AND ENERGY RATE AS REPORTED IN THE SEPA 2013 ANNUAL REPORT FOR 
JIM WOODRUFF AND GEORGIA-ALABAMA-SOUTH CAROLINA SYSTEM (GASC) (2013$) 

System Capacity Rate Energy Rate 

Jim Woodruff 10.29 $/kW/Month 26.51 mills/kWh 

GASC (Buford, West Point, and Walter F George) 4.81 $/kW/Month 12.33 mills/kWh 

TABLE 30.  CAPACITY AND ENERGY RATE AS REPORTED IN THE SEPA 2013 ANNUAL REPORT FOR JIM 
WOODRUFF AND GEORGIA-ALABAMA-SOUTH CAROLINA SYSTEM (GASC) (2016$) 

System Capacity Rate Energy Rate 

Jim Woodruff 10.78 $/kW/Month 27.76 mills/kWh 

GASC (Buford, West Point, and Walter F George) 5.04 $/kW/Month 12.91 mills/kWh 

Using the average annual generation calculated for the Federal plants, Table 31 lists 
the estimated energy revenue for all alternatives.  

TABLE 31.  ENERGY REVENUES CALCULATED FOR ALL ALTERNATIVES 

Alternatives 

Average Annual Generation (MWh) Energy rate(2016)  $/MWh 
Estimated 

Energy 
Revenue 
(2016$) 

GASC 
(Buford, West Point, and 

Walter F George) 

Jim 
Woodruff GASC Jim Woodruff 

No Action 768,098  254,312  $12.91  $27.76  $16,975,845  

Alt1-OptionL 772,835  254,713  $12.91  $27.76  $17,048,141  

Alt7-OptionA 767,631  254,021  $12.91  $27.76  $16,961,728  

Alt7-OptionB 791,026  254,526  $12.91  $27.76  $17,277,784  

Alt7-OptionH 760,585  254,410  $12.91  $27.76  $16,881,588  

Alt7-OptionI 759,786  254,266  $12.91  $27.76  $16,867,269  

Alt7-OptionJ 795,720  254,949  $12.91  $27.76  $17,350,138  

Alt7-OptionK 758,686  254,264  $12.91  $27.76  $16,853,002  

Alt7-OptionL 772,312  254,537  $12.91  $27.76  $17,036,494  

Alt7-OptionM 766,694  254,418  $12.91  $27.76  $16,960,650  
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Capacity Revenues are based on the estimated changes in dependable capacity as 
calculated in Tables 8-10.  Table 32 shows the capacity revenues for all alternatives, 
using the No Action as the basis for comparison. 

 

TABLE 32.  CAPACITY REVENUE CALCULATED FOR ALL ALTERNATIVES (2016$) 

Alternatives 

Estimated Marketable Capacity 
(KW) 

Capacity rate(2016) 
$/kW/Month 

Estimated Capacity 
Revenue (2016$) 

GASC 
(Buford, West 

Point, and Walter F 
George) 

Jim 
Woodruff GASC Jim Woodruff System 

No Action 354,681 39,414 $4.81  $10.59  $25,480,882  

Alt1-OptionL 355,377 39,414 $4.81  $10.59  $25,521,133  

Alt7-OptionA 353,316 39,389 $4.81  $10.59  $25,399,005  

Alt7-OptionB 354,664 39,367 $4.81  $10.59  $25,473,979  

Alt7-OptionH 353,117 39,410 $4.81  $10.59  $25,390,088  

Alt7-OptionI 352,699 39,408 $4.81  $10.59  $25,365,773  

Alt7-OptionJ 355,529 39,373 $4.81  $10.59  $25,524,656  

Alt7-OptionK 352,601 39,410 $4.81  $10.59  $25,360,390  

Alt7-OptionL 354,296 39,386 $4.81  $10.59  $25,455,097  

Alt7-OptionM 353,245 39,379 $4.81  $10.59  $25,393,641  

Table 33 shows the combined capacity and energy revenues for each alternative. 

TABLE 33.  ESTIMATED FEDERAL REVENUE FOR ALL ALTERNATIVES (2016$) 

Alternatives Estimated Energy 
Revenue (2016$) 

Estimated Capacity 
Revenue (2016$) 

Total Revenue 
(2016$) 

No Action $16,975,845 $25,480,882 $42,456,727 

Alt1-OptionL $17,048,141 $25,521,133 $42,569,274 

Alt7-OptionA $16,961,728 $25,399,005 $42,360,733 

Alt7-OptionB $17,277,784 $25,473,979 $42,751,763 

Alt7-OptionH $16,881,588 $25,390,088 $42,271,677 

Alt7-OptionI $16,867,269 $25,365,773 $42,233,042 

Alt7-OptionJ $17,350,138 $25,524,656 $42,874,794 

Alt7-OptionK $16,853,002 $25,360,390 $42,213,392 

Alt7-OptionL $17,036,494 $25,455,097 $42,491,591 

Alt7-OptionM $16,960,650 $25,393,641 $42,354,291 
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Tables 34 and 35 show the revenue foregone for the two groupings described at the 
beginning of the section. 

TABLE 34.  REVENUE FOREGONE FOR ALL ALTERNATIVES COMPARED TO NO ACTION (2016$) 

Alternatives 

 
 

Estimated 
Energy Revenue 

(2016$) 

Estimated 
Energy 

Revenue 
Forgone 
(2016$) 

 
Estimated 
Capacity 
Revenue 
(2016$) 

Estimated 
Capacity 
Revenue 
Foregone 
(2016$) 

 
Total 

Revenue 
Foregone 
(2016$) 

No Action $16,975,845  $0  $25,480,882  $0  $0  

Alt1-OptionL $17,048,141  $72,296  $25,521,133  $40,251  $112,547  

Alt7-OptionA $16,961,728  ($86,413) $25,399,005  ($122,128) ($208,541) 

Alt7-OptionB $17,277,784  $316,056  $25,473,979  $74,974  $391,030  

Alt7-OptionH $16,881,588  ($396,195) $25,390,088  ($83,891) ($480,086) 

Alt7-OptionI $16,867,269  ($14,319) $25,365,773  ($24,315) ($38,635) 

Alt7-OptionJ $17,350,138  $482,869  $25,524,656  $158,883  $641,751  

Alt7-OptionK $16,853,002  ($497,136) $25,360,390  ($164,266) ($661,401) 

Alt7-OptionL $17,036,494  $183,492  $25,455,097  $94,707  $278,198  

Alt7-OptionM $16,960,650  ($75,843) $25,393,641  ($61,456) ($137,300) 

TABLE 35.  REVENUE FOREGONE FOR ALT7 ALTERNATIVES COMPARED TO ALT7-OPTIONJ (2016$) 

Alternatives 

 
 

Estimated 
Energy Revenue 

(2016$) 

Estimated 
Energy 

Revenue 
Forgone 
(2016$) 

 
Estimated 
Capacity 
Revenue 
(2016$) 

Estimated 
Capacity 
Revenue 
Foregone 
(2016$) 

 
Total 

Revenue 
Foregone 
(2016$) 

Alt7-OptionJ $17,350,138  $0  $25,360,571  $0  $0  

Alt7-OptionA $16,975,845  ($374,292) $25,232,093  ($128,479) ($502,771) 

Alt7-OptionB $17,277,784  ($72,354) $25,309,222  ($51,349) ($123,703) 

Alt7-OptionH $16,881,588  ($468,549) $25,248,749  ($111,823) ($580,372) 

Alt7-OptionI $16,867,269  ($482,869) $25,220,747  ($139,824) ($622,693) 

Alt7-OptionK $16,853,002  ($497,136) $25,215,525  ($145,047) ($642,182) 

Alt7-OptionL $17,036,494  ($313,644) $25,295,628  ($64,944) ($378,588) 

Alt7-OptionM $16,960,650  ($389,487) $25,259,482  ($101,089) ($490,577) 

Credits to the Power Marketing Agency (PMA): 
Project costs originally allocated to hydropower are being repaid through power revenues 
which are based on rates designed by the Federal power marketing agency (PMA) to 
recover allocated costs plus interest within 50 years of the date of commercial power 
operation.  If a portion of the storage is reallocated from hydropower to water supply, 
the PMA's repayment obligation must be reduced in proportion to the lost energy and 
marketable capacity. 
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Planning Guidance Notebook, Appendix E-57d(3) of ER 1105-2-100 (22 April 2002) 
states that; 

"If hydropower revenues are being reduced as a result of the 
reallocation, the power marketing agency will be credited for the 
amount of revenues to the Treasury foregone as a result of the 
reallocation assuming uniform annual repayment." 

Paragraph d(2)(b) states that; 

"Revenues foregone to hydropower are the reduction in revenues 
accruing to the Treasury as a result of the reduction in hydropower 
outputs based on the Baseline rates charged by the power 
marketing agency.  Revenues foregone from other project 
purposes are the reduction in revenues accruing to the Treasury 
based on any Baseline repayment agreements." 

The reduction in revenues for energy and capacity charges presented in Table 36. 
ER 1105-2-100 also allows the marketing agency credit for any additional costs above 
the lost revenue to recover costs of purchased power to meet the obligations of the 
current power sales contract(s) relating to the marketing of power from the hydro 
project(s) where storage is being reallocated.  The continuation of Appendix E-57d(3), 
provides the following guidance: 

"In instances where Baseline contracts between the power 
marketing agency and their customer would result in a cost to the 
Federal Government to acquire replacement power to fulfill the 
obligations of contracts, an additional credit to the power marketing 
agency can be made for such costs incurred during the remaining 
period of the contracts." 

In both cases the credit in each year will be based on the revenue actually lost or the 
replacement costs actually incurred (and documented) by the power marketing agency.  
However, for purposes of providing an estimate of this credit, the cost of replacement 
power and revenue foregone will be estimated using the procedures described above. 

Remaining Period of Contract: 

The length of time remaining under the current power sales contracts had to be identified 
to determine how many years the PMA credit would be based on cost of replacement 
power.  It is understood through conversations with the PMA that contracts are adjusted 
every five years with the current set of contracts set to expire in 2017.  For this estimation 
for credits to the PMA it is assumed that a contract will be in place extending to 2022. 
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Credits to the PMA Calculations: 

The computation for credits to the PMA is estimated to be the replacement cost of 
power (benefits foregone) for the ensuing period of contracts, and then the revenue 
foregone for the remaining 50 years. 

The tables below show the Credits to the PMA calculated for all iterations of Alt7 as 
compared to Alt7-OptionJ. 
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Table 36.  Estimated Credits to the PMA Alt7-OptionA 
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Table 37.  Estimated Credits to the PMA Alt7-OptionB 
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Table 38.  Estimated Credits to the PMA Alt7-OptionH 
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Table 39.  Estimated Credits to the PMA Alt7-OptionI 
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Table 40.  Estimated Credits to the PMA Alt7-OptionK 
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Table 41.  Estimated Credits to the PMA Alt7-OptionL 
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Table 42.  Estimated Credits to the PMA Alt7-OptionM 
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Greenhouse Gas Emissions  
An environmental benefit associated with hydropower generation is a reduction in 
greenhouse gas emissions.  Generating electricity with hydropower, as opposed to 
generating electricity with a fossil fuel source, can reduce emissions.  Decreases in 
hydropower production would need to be made up by increasing other sources of power 
generation, likely to be a fossil fuel source that produces greenhouse gases.  
Conversely, increases in hydropower production could lead to decreases in greenhouse 
gases. 

The factors used to calculate the increased or decreased emissions depends on the 
generating resource of the power that would be generating, if not for the hydropower.  
Since different regions have different generating resource mixes, this factor is regionally 
dependent.  The Environmental Protection Agency’s (EPA) eGrid is a comprehensive 
database of environmental attributes of electric power systems, incorporating data from 
several Federal agencies.  One field of data stored in the eGrid database is emission 
rates for 26 eGrid subregions.  These regions are contained within a single NERC 
region with similar emissions and generating resource mixes.  Emission rates from the 
eGrid database are defined as pounds per MWh for three greenhouse gases: carbon 
dioxide, methane, and nitrous oxide.  These can be further divided into baseload and 
non-baseload generating resources.  Since hydropower is used to replace the 
generating resources on the margin in this region, this study uses the non-baseload 
emission rates.  In addition to the three greenhouse gases listed above, Table 43 shows 
the emission rate for equivalent carbon dioxide for the generating resource mix.  This 
metric is used to define the total global warming potential from the mix of the other three 
greenhouse gases listed. 

The appropriate subregion for this study is the SERC South, where the 2012 database 
emissions factors (the most recent available) are 1,149.05 lb/MWh, 0.0227 lb/MWh, 
0.0155 lb/MWh, and 1,154.32 lb/MWh for carbon dioxide, methane, nitrous oxide, and 
carbon dioxide equivalent respectively.  Table 43 breaks down the emissions for each of 
the three greenhouse gases in the eGrid database and the relative carbon dioxide 
equivalent. 
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Table 43.  Annual Greenhouse Gas Emissions due to Changes in Hydropower Production for Each 
Alternative as compared to the No Action alternative 

  
Carbon Dioxide 

(lbs) Methane (lbs) 
Nitrous Oxide 

(lbs) 
Carbon Dioxide 
Equivalent (lbs) 

No Action     

Alt1-OptionL -15,132,989 -298 -204 -15,202,394 

Alt7-OptionA 17,000,195 335 229 17,078,164 

Alt7-OptionB -50,643,230 -999 -683 -50,875,500 

Alt7-OptionH 59,587,435 1,175 803 59,860,727 

Alt7-OptionI 2,922,034 58 39 2,935,436 

Alt7-OptionJ -77,491,932 -1,528 -1,045 -77,847,341 

Alt7-OptionK 79,814,162 1,574 1,076 80,180,222 

Alt7-OptionL -29,353,631 -579 -396 -29,488,259 

Alt7-OptionM 12,150,055 240 164 12,205,780 

To put these numbers in perspective, the following paragraphs demonstrate some ways 
to consider these emissions and their impact. 

The average vehicle (including cars, minivans, pick-ups, vans, and SUVs) running an 
average of 12,000 miles per year at an average of 25.5 miles per gallon produces 8,320 
pounds of CO2 per year (https://www.americanforests.org/a-carbon-conundrum/).  
Considering this, the largest emissions producing alternative (the largest reduction in 
hydropower production), Alt7-OptionK, is the equivalent of 9,593 additional cars running 
on the road.  The alternative that reduces emissions the most, Alt7-OptionJ, would be 
the equivalent of taking 9,314 cars off the road. 

Another way to consider these emissions is to look at the regional energy producers 
and the emissions they produce.  Together, Alabama and Georgia energy producers 
produce 253 million metric tons of carbon dioxide annually 
(http://www.eia.gov/state/rankings).  The alternative that would produce the most 
additional carbon dioxide as compared to the no action alternative, Alternative 7 – 
Option K, would produce 39,907 additional metric tons of carbon dioxide or 0.016 
percent of the total produced by Alabama and Georgia.  The alternative that would 
actually increase hydropower production the most and thereby reduce carbon dioxide 
emissions the most is Alternative 7 – Option J.  This would lead to a decrease of 0.015 
percent as compared to the energy producers of Alabama and Georgia.  The 
comparisons for each alternative against the total emissions for energy producers in 
Alabama and Georgia are shown in Table 44. 

  

https://www.americanforests.org/a-carbon-conundrum/
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Table 44.  Comparison of Annual Changes in Emissions due to Alternatives to Emissions for  
All Energy Produced in Alabama and Georgia 

Alternative 
Carbon 

Dioxide (lbs) 
Carbon Dioxide 

(metric tons) 
CO2 Emissions as a Percentage of AL 
and GA Energy Producers Emissions 

Alt1-OptionL -15,132,989 -6,864 -0.003% 

Alt7-OptionA 17,000,195 7,711 0.003% 

Alt7-OptionB -50,643,230 -22,971 -0.009% 

Alt7-OptionH 59,587,435 27,028 0.011% 

Alt7-OptionI 2,922,034 1,325 0.001% 

Alt7-OptionJ -77,491,932 -35,150 -0.014% 

Alt7-OptionK 79,814,162 36,203 0.014% 

Alt7-OptionL -29,353,631 -13,315 -0.005% 

Alt7-OptionM 12,150,055 5,511 0.002% 

Finally, in order to try to assign a monetary cost to emissions, the EPA developed an 
estimated cost index for the social cost of carbon.  “The purpose of the social cost of 
carbon (SCC) estimates…is to allow agencies to incorporate the social benefits of 
reducing carbon dioxide emissions into cost-benefit analyses of regulatory actions that 
impact cumulative global emissions.  The SCC is an estimate of the monetized 
damages associated with an incremental increase in carbon emissions in a given year. 
It is intended to include (but it is not limited to) changes in net agricultural productivity, 
human health, property damages from increased flood risk, and the value of ecosystem 
services due to climate change.”  
(https://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-tsd-final-july-2015.pdf) 

The social cost of carbon for 2016 is $38 per metric ton of CO2 (using a three percent 
discount rate).  Table 45 illustrates the costs and benefits associated with emissions 
that these alternatives could produce.  Alternatives that increase hydropower production 
and reduce emissions (Alt1-OptionL, Alt7-OptionB, Alt7-OptionJ, and Alt7-Option L) are 
negative in the cost column, indicating a reduction in the cost of emissions and a 
reduction in the impact, and alternatives that decrease hydropower production and 
increase emissions are included as positive numbers in the costs column, indicating an 
increase in the social cost of carbon due to these alternatives and an increase in the 
impact. 

  

https://www.whitehouse.gov/sites/default/files/omb/inforeg/scc-tsd-final-july-2015.pdf
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Table 45.  Annual Greenhouse Gas Emissions “Costs” using EPA’s Social Cost of Carbon Index 

Alternative Carbon Dioxide (lbs) 
Carbon Dioxide  

(metric tons) 
Social Cost of Carbon for 

Alternatives 
Alt1-OptionL -15,132,989 -6,864 -$260,840 

Alt7-OptionA 17,000,195 7,711 $293,024 

Alt7-OptionB -50,643,230 -22,971 -$872,914 

Alt7-OptionH 59,587,435 27,028 $1,027,081 

Alt7-OptionI 2,922,034 1,325 $50,366 

Alt7-OptionJ -77,491,932 -35,150 -$1,335,692 

Alt7-OptionK 79,814,162 36,203 $1,375,719 

Alt7-OptionL -29,353,631 -13,315 -$505,955 

Alt7-OptionM 12,150,055 5,511 $209,425 
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